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ii  XNT&ODUCTION. 

Ote  ThuB  tome  writers  have  been  contented  to  divide  minerals 

^'^^^  into  ClaB6es>  Orders,  and  Genera;  while  others,  instead  of 
the  last,  have  only  Species.  Some  have  Varieties  -,  and  Wer- 
ner, with  a  truly  German  want  of  taste,  has  added  Sub-speciei 
and  Sub-varieties  |  while,  as  the  terms  are  merely  arbitrary, 
he  might  have  chosen  fiur  more  classical  words  to  express  his 
distinctions. 

The  cause  of  this  embarrassment^  as  has  often  happened  in 
the  progress  of  science,  is  owing  to  the  pursuit  of  a  routine, 
of  a  form,  which  has  become  antiquated;  while  the  dis* 
ooveries  being  wholly  new,  a  new  phraseology  was  indispen- 
sable. Thus  in  natural  history  Unnams  having  established 
the  received  classification  in  botany  and  zoolog}',  the  same 
terms  were  introduced  into  mineralogy,  without  the  simple 
reflection  that  the  subjects  were  wholly  distinct:  for  the 
terms,  indicating  animal  and  vegetable  life,  coukl  not  without 
manifest  absurd'ty  be  applied  to  dead  and  inert  matter.  The 
consequence  was,  that  as  the  terms  conveyed  no  idea  they 
were  used  indifferently,  and  what  was  Class  with  one  author 
became  Order  with  another ;  while  the  Genus  of  a  third,  aa 
has  been  already  mentioned,  became  the  Spedes  of  a  fourth : 
and  a  few  of  deeper  sagacity  began  at  last  to  doubt  the  pro- 
priety of  one  or  other  of  these  appellations. 

In  &ct  the  terms  class,  order,  genus,  and  species,  convey 
reid  and  vivid  ideas  of  life.  We  say  a  class  or  an  order  of 
men,  a  genus  or  species  of  animals,  with  confute  perspicuity 
and  proppety.  Nor  is  the  transition  to  plants  in  the  least 
violent,  as  the  word  species  in  particular  may  be  here  used 
with  some  classical  authority.  But  when  applied  to  minerals 
they  become  wholly  arbitrary,  and  convey  none  of  these  sub- 
stantial ideas  which  belong  to  real  knowledge,  and  which  the 
mind  grasps,  so  to  speak,  as  solid  and  tai^ble :  for  as  the 
characteristics  are  here  of  a  totally  different  kind  from  thoee 
of  animal  or  vqpetaUe  life,  they  should  be  dbtinguishcd  by 
new  and  appropriate  appellations.  As  we  shall  never  describe 
an  ai^mal  from  its  texture,  fracture,  or  other  distinctions  of 
minerals,  so  it  ia  equally  absurd  to  describe  these  by  attrb 
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inadequate  to  the  subject,  to  carry  this  species  of  metaphor 
too  far,  some  lesser  divisions  must  be  borrowed  from  the 
nature  of  the  objects,  as  they  present  themselves  to  the 
observer. 

I  would  propose,  therefore,  in  the  present  advanced  state 
of  the  science,  that  the  mineral  kingdom  be  considered  as 
divided  into  three  provinces:  1.  Petralogy,  or  the  know- 
ledge of  rocks,  or  stones  which  occur  in  large  masses. 
2.  LiTHOLOGY,  the  knowledge  of  gems  and  small  stones. 
S.  Metallogy,  or  the  knowledge  of  metals.  Each  of  thes* 
branches  is  even  at  present  so  important,  and  offers  such 
numerous  topics  of  disquisition  and  research,  thai  in  the 
course  of  no  long  period  a  professor  of  each  will  appear  in 
universities ;  and  each  might  occupy  the  sole  pursuit  of  an 
author  who  b  zealous  to  make  discoveries,  or  to  compose 
complete  and  classical  works.  One  of  the  chief  causes  of  the 
•low  progress  of  the  science  is,  that  it  is  too  wide  for  one 
mind;  and  as  zoology  has  been  divided  into  ornithology, 
ichthyology,  entomology,  &c.  so  mineralogy,  to  be  duly  stu- 
died,  should  have  grand  subdivisions. 

These  provinces  may  again  be  viewed  as  divided  into  Do- 
mains, corresponding  with  the  Orders  of  some  writers  and 
the  Genera  of  others,  as  the  Provinces  supply  what  are  caUed 
Classes.  This  term  Domain  is  preferred  to  District,  &c.  as 
it  not  only  implies  a  subdivision  of  a  province,  but,  in  another 
acceptation,  a  ruling  or  preponderating  power,  strictly  appli- 
^ble  in  mineralogy,  where  it  is  often  the  preponderance, 
and  not  the  universality,  which  imparts  the  denomination. 
Thus  in  the  siliceous,  calcareous,  and  other  domains,  it  is 
only  understood  that  the  denominating  portion  preponderates, 
at  few  or  no  rocks  are  pure,  and  unmixed  with  other  sub- 
stances. 

Petralogy,  a  province  of  mineralogy,  may  therefore  be  re- 
garded as  divided  into  Twelve  Domains;  of  which  the  first 
six,  being  distinguished  by  the  substances  themselves,  may 
^bstaatiiL  be  called  substantial  :  while  the  remaining  six,  being  distin- 
goished  by  drcumstaiices  pr  acddences  of  various  kinds^  may 
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tMr  ferbihwf  Mid  tmtmMral  %y^^m9,  lu  Dr.  Towommh  hM 
observed,  the  Genera  and  Specie!^  are  oftevi  ^^onfMindecl. 
^  Thu§  in  the  improved  edition  of  Lianctis,  the  characters 
Which  constitute  the  Speciet  in  gypsum  form  Gfmera  {n  the 
tldiMMiat^  of  lime;  fbr  the  puWerulent,  fibrous,  spathoos^ 
•mi  compact  kinds  of  gypsum  ftmn  but  so  many  Species, 
%hildt  the  puivemknt,  iihrou<(»  spathous^  and  compact  Icinds 
of  ctirbonate  of  lime  form  so  many  diftrent  Gtnfra*** 
Now  these  very  appearances,  which  constitute  the  arbitrary 
Species  and  Genera  of  former  axithors,  what  would  they  he, 
in  the  eyes  of  a  philosopher  or  grammarian,  except  difibrent 
modificMidnsy  or  viodaliiki,  of  the  same  subetanoe,  and  which 
hf  a  shorter  term  xokj  be  denominated  Modes  >  Hence  tlie 
term  Mooe,  which  is  universally  applicable  and  unohjjection* 
*  mble,  to  <!Kstiiigui8h  such  objects  in  mineralogy,  is  here  ad« 

netted  instead  of  Species  f. 

To  put  ttte  propriety  of  this  new  appellation  to  the  test, 
examples  naay  be  produced  of  what  are  called  Species  by  tlMi 
ttioM  celebrated  mineitdo^c  writers.  Wallerius,  anxHig  the 
species  of  garnet,  first  mentions  that  of  an  undetermined 
Mgnre,  composed  of  granular  paKides ;  and  his  next  species 
is  of  an  undetermined  figure,  but  laminar.  What  are  these 
Imt  different  modifications,  or  modes,  of  the  same  stone? 
His  ripe  asbestus,  consisting  of  fibres  which  may  be  sepa* 
rated,  forms  one  species ;  while  that  of  which  the  fibres  can- 
not be  separated  constitutes  another.  What  are  these  but 
Afferent  modifications  of  the  same  substance }  f n  the  last 
^ition  of  Linneus  by  Gmelin  the  term  modfs  (modi)  has 
been  applied  to  various  appearances  of  petrification .-  but 
what  are  sometimes  called  Genera,  and  sometimes  Species  (as 
Ulready  observed  from  Dr.  Townson),  are,  in  strict  language, 
inere  modifications  of  matter.  If  we  pa«s  to  one  of  the  most 
exact  of  the  French  mineralogists,  we  «hall  find  the  sapphire 
arranged  as  the  tenth  species  of  the  siliceous^  and  the  topasi 

•  PbiloMphy  of  Mineralogy,  p.  173. 

f  Eilir  ivplifls  mai^  ••  «dl  tt  tptcim^  , 


Vift  IXTftODUCTIOV. 

Stnictiirei.  Th]S>  the  most  important  part  of  the  arrangement,  betn^ 
thus  borroi^ed  from  chemistry,  which,  like  a  guardian  angel, 
sliotild  always  hover  round  and  direct  the  lahou»  of  mine- 
ndogy ;  the  other  subdivisions  ouiy  require  a  charact*  r^tic 
deamess  to  assist  the  memory  (the  chi^f  oijject  in  auy  sy^^tem 
of  natural  history),  and  an  appropriation  to  the  subject,  so 
as  to  satisfy  the  judgement  and  imagination.  Fvom  the 
earliest  productions  of  Linneeus  to  the  present  time,  the 
wohl  Structure  has  been  applied,  with  classical  propriety, 
to  denote  a  most  striking  and  characteristic  distinction  be* 
tfveen  mineral  substances,  whether  on  a  great  or  on  a  small 
scale.  Linnaeus  has  observed  that  there  are  only  three  great 
roads  which  can  conduct  the  curious  traveller  through  the 
mineral  kingdom;  that  of  Physics,  or  Natural  Philosophy, 
which  treats  of  the  obscure  generation  of  stones;  that  of 
Natural  History,  which  examines  their  evident  structures  f 
and  that  of  Chemistry,  which  considers  their  analyses^.  A 
term  thus  strictly  appropriated,  and,  as  it  were,  consecrated 
to  the  science,  has  therefore  been  selected  for  the  next  cha« 
'  raicteristic  subdivision. 

Aspects  But  as  Werner  and  his  disciples  not  only  admit  the  various 

esKhs  as  so  many  Genera ;  and  their  Modes,  or  the  modifi-i 
cations  of  the  mixtures,  and  even  colours,  as  so  many  Spe* 
eies ;  but  also  what  are,  with  great  penury  and  uncouthness 


•  "  VU  triplnt  tantnm  per  Regnum  Lipidmm  mriosos  dacit :  Phpica  qtin 
^etceiMltt  per  Ltpidum  obacuras  Geneses.  Nntumlis  quae  excurrit  per  Lapidam 
apneas  Structwras.  Chemira  quae  adsceodit  per  Lapiduin  destructivaa  Anaiystt,** 
LUin.  Min.  i  Gooflin,  p.  14. 

In  di«  edition  of  bit  System,  Holroiae  176H,  Linnicus  has  the  foUoving 
anong  the  external  rharactrrs :  **  The  Strurturr,  fjiated,  fissile,  convery^ent, 
in  6agiaents/*  Werner  says  limestone  is  of  a  siiuplt*  structure.  Dr.  Thomson, 
in  faia  vain  ble  Chemistry,  says  that  gtieias  Hifiers  in  its  structure  from  f^nmlte; 
aad  that  the  structure  of  mica  slate  is  thinly  fcliistose.  It  is  chiefly  judgrj  by 
the  frartnre;  and  is  as  applicable  to  small  specimens,  if  well  chosen,  as  to  the 
rocka  theroselres :  it  may  be  eanhy,  coni{>8Ct,  columnar,  large-graimd,  &c.  &c« 
In  claasical  Latin  strudura  is  not  only  applied  to  the  Uigesi  edifices,  but  in  Tcry 
nurate  senaet,  as  itructwa  versuum^  structma  vtrbcrum. 
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mAkm  of  tyt  pingimpli.  Wkea  ivt  iHih  !•  Htiigt  i 
•jptfteoii  or>  ^fakh  te  the  mtnfe  thing,  when  wfe  yMb  to  dcti'^ 
iolne  ilM  nttUTBd  ofd^  of  bodies*  W6  miidt  fint  fifid  t  ftflMf* 
pte  on  which  to  groittd  that  detettnittatidti.  But  thfti  ptH^ 
tlj^le  should  be  tttken  from  the  nature  ofth^  hai^m,  itt  befog 
the  consequence  of  it ;  and  since  it  it  by  thCtt  we  delMtttiai 
fai  what  degree  these  bodies  cu^  dimilaf  or  uiiKke,  ft  shooM 
iliow  equally  the  principle  of  their  dUfisrsttco.  We  pSfcefiPA 
to  these  bodies  certain  resemblances  which  tfs  the  IbuAditiOft 
•f  their  differences,  and  as  these  seveisd  fesemhlaoosi  tM 
Ihore  or  less  allied  ft  varied,  so  it  is  with  the  bodies  whioll 
fMiMhice  them ;  this  then  is  the  only  pHnelf^  on  whieb  Wi 
eui  determine  the  class  or  order  of  these  nstufil  bodies.  It 
MKMuiis  now  to  show  where  rehitioOB  are  fbuiid  in  atittifit 
b«iiss  $  but  here  we  find  a  difibnence  between  theitt>  fbr  tiMf 
SM  divided  into  two  principal  species>  these  relslioiiB  la  oti 
consisting  in  the  conformation,  and  those  of  th«  other  In  Uii 
Malposition.  The  first  oomprising  animals  and  iicget&bks, 
as  the  second  embraces  meteors  and  the  mineml  1tingdOBi» 
It  is  true  that,  as  being  natural  bodies,  they  are  St  the  same 
time  nggregated  and  composed ;  but  the  first  sre  fbrmed  of 
faffs  differing  one  from  another,  and  which  we  call  orf«ii> 
which  constitute  their  relations  j  the  last,  on  the  eoDtrary> 
era  simple,  or  fbrmed  of  similar  parti,  and  consequently  tUk 
bare  no  relationship  in  their  aggregation.  Now,  as  thuy 
natertheless  really  diflfer,  that  is  to  say  they  have  difihKnt 
aharaeters,  we  must  endeavour  to  recover  them  in  some  maft** 
attrj  and,  as  I  hava  already  said,  this  can  be  onlyi»y  their 
casaposition.  As  a  proof  of  which,  when  I  have  divided  into 
as  small  parts  as  possible,  a  substance  of  one  of  the  first  twa 
kingdoms,  for  example  a  plant,  I  cannot  allirm  that  cath 
aafiarate  part  b  the  same  plant }  because  not  any  of  these 
paits  have  the  same  relationship  as  in  their  state  of  aggregai^ 
Ibai  that  is  to  say  in  their  atitire  plant,  and  that  it  is  this 
total  which  forms  this  or  that  plant  It  is  then  in  this  r^ 
union  tiiat  we  must  show  the  eharaeter  of  this  plant,  shace  it 
ii  ^wtroyed  by  tha  division.   On  ite  eantfary»  Teaa  dhMa 
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iggregstidn,  while  in  the  latter  it  Ibllowi  tYnttt 
aitjoD. 

"  But  the  following  question  may  still  be  raised  conccm* 
r  ing  the  order  and  system  of  minerals :  '  As  it  Is  certain  that 

minerals,  when  their  composition  changes,  are  also  changed 
in  their  exterior,  cannot  we  in  this  exterior  find  characteni 
to  determine  their  natural  order  or  sequence,  as  well  as  those 
that  are  taken  from  their  affinities  of  composition  ?*  Heit 
is  the  answer  :  VVe  can,  it  is  true,  discover  the  different  tela* 
tions  of  composition  in  minerals  by  their  different  external 
characters,  when  they  are  both  determined  beforehand )  but 
we  cannot  discover  the  order  of  these  conformities,  beonite 
nature  employs  indifferently  sometimes  one  character,  some* 
times  another,  to  indicate  the  interior  difference,  that  is  to 
say,  the  composition ;  in  the  second  place,  because  each  ex« 
terior  character  sometimes  arises  from  an  essential  dilkrenoe, 
at  other  times  only  from  an  accidental  variety.  The  systema 
of  those  who  have  inclined  to  arrange  minerals  by  their  ex- 
ternal characters,  may  already  furnish  proof  of  the  inoonvo^ 
niences  of  this  method,  because  we  there  see  minerab 
brought  together  which  are  essentially  different;  and  that 
those  of  the  same  kind  are  separated  by  reasion  of  some  acd^ 
d^tal  variety.  Botanists  and  Zoologists  have  this  advantage, 
that  in  the  objects  of  those  sciences  they  find  the  conformities 
of  bodies  by  tlieir  exterior ;  and  that  while  they  endeavour 
to  class  them,  according  to  the  aggregation  of  their  external 
parts  (or  organs),  they  describe  also  their  external  characters, 
and  in  some  measure  accomplish  these  two  objects  at  the 
same  time.  The  labour  of  mineralogists  is  quite  different  | 
they  must  determine  at  once  the  composition  of  minerals  by 
their  appearances  under  chemical  opemtions,  or  otherwise 
'  leave  it  to  be  determined  by  the  chemists,  and  consequently 
elass  them  accordingly.  They  ought,  on  the  other  hand,  to 
seek  after  their  exterior  characters,  in  order  to  complete  the 
description  from  them. 

"  I  shall  also  remark,  in  the  first  place,  that  mineralogists 
)utherto  seem  to  me  to  have  been  too  much  attached  to  tht 


'< 


ab  ^: 


1OWCTI0II* 


• 


m  flMnrte  and  kgle.  TIm  gmt  Afilkm,  in  bk  Ulfai 
tvMtiBe  OD  logic*,  hat  diwfiMtad  tiu«  subject,  duaijr  mi  IIm 
flolliority  of  Aristotle  aad  Ocaro :  bis  cxaflS|ilss  avc  awltf 
MddmtaUjr  ft^m  liiriiig  beiagsi  and  be  aven  f^ipaaia  emlMUN 
lasscd  to  (Kstiiyrisb  batweep  the  spedas  aad  iMtt^dMak ;  §&it 
la  aipica  thai,  as  fbrai  is  admittad  b^r  Aristotle  as  a  dkcrl* 
asktatlmi  of  the  spades,  and  ereiy  UMn  dlibfs  in  tbnn  froaa 
anotbef,  so- every  aian  nust  form  a  diatlnct  spedca.  Hm 
adds,  that  tlto  lawyers  aUow  num  ta  be  a  genus,  while  MKi* 
ffiduaU  constitute  the  species ;  but  he  observes,  that  Oddl 
divides  the  ginus  animal  intojht  spuiei:  Stan,  lKrdi»,  Beasts, 
Fkhts,  and  Men.  So  Cicero  divides  virhia  into  Imur  specks  f 
Phidencc,  Justice,  Fortitude,  and  Temperance.  The  pe» 
dHslry  of  this  great  poet  is  truly  risible ;  but  thus  it  waa 
when  logic  was  the  art  of  talking  nonaease  according  to  ar 
fisBsd  method.  Yet  it  is  firom  logic,  as  Werner  and  the  olbv 
Gcnnan  mineralogists  allow,  that  the  imaginary  distinctiana 
af  genus  and  species  were  admitted  into  mineralogy ! 

Dolomiau  bdng  sensible  that  the  whole  process  dependedl' 
upon  asetrtaining  the  species,  which  if  onee  admitted,  the 
fffiara,  kc.  would  foUow  of  course,  has  employed  nraeh 
Bsctaphysical  reasoning  in  his  usual  prolix,  contoed,  and 
digifssive  slyl^  to  ascertain  an  imaginary  qpedes  in  mine* 
ralogy.  He  oug^  to  have  begun  by  laJbrmkig  his  readera^ 
that  he  was  only  discussing  the  woid  spades,  as  used  m 
modem  naharmt  ku$etrf,  where,  in  that  of  ammated  nature,  it 
baa  becoasa  a  usefbl  distinction.  But  the  ancient  and  eh». 
sical  senses  may  be  learned  firom  the  commonest  dictionariesf* 

*  London,  l67t,  12mo.  cap.  97. 

t  Ai  te  ewppU  thM  <tf  AiwvQidL  «<  Sncif%  «.  1  (Jk  srwao^)  fl.)  A 
form,  6gare,  frahion,  or  shape.  (3.)  A  tight,  or  otjact  praMUod  to  tht  ^gluU 
(a.)  A  iaw<t>»  or  MpNMMttMMk  (4.)  Ad  ounnd  diov,  of 
{%»)  Cokwr  Of  pioicooew  (S^)  A  viiion  or  tight,  o  ipoctio.  (7.)  An  h 
pietfvo,  or  ttatut.  (S.)  Aneaaafdc,  ntpodmea or  i—iancfl.  {%)  Tbo  fMli^ 
ofothiif.  (le.)  Ahoo  piibaikr  tort,  •  kiad  of  tbbic»  wdw  a 
hod.  (iu)^glttornoir.  (IS.)  Att  kvdi  of  «pic%  o  dray.  (Ul) 
Gom  or  Ihiiu    (U.)  A  picco  of  aiuiicy.    (1 5.)  A  gaaacnt,  or  oppucL    (la.) 


• 


As  it  Is  therefore  granted  on  all  hands,  that  chemistry  alona 
can  decide  what  is  called  the  speciei^iuiid  tl^  it  depends  chkfy 
on  the  MODB  op  combination,  is  it  not  more  logical  and 
philosophical  to  adopt  the  only  term  whidM^an  express  itsa 
real  nature? 

It  is  dear  that  Haii j  has  abandoned  hi^  doctrine  of  spedei» 
in  which  he  had  followed  Dolomieu,  wtiqii^assumed  the  moU* 
eide  integranie  of  Delisle  a$  the  basis  of  a  spedes*.  Dolomiea 
doses  his  elaborate  essay  on  the  subject  with  the  following 
strange  definition  of  a  species,  in  fact  a  mere  en$  rationis  in 
mineralogy. 
Doloinieu*s  ^'  The  mineralogic  species  is  a  being  distinct  fine  a 
***"**•      others  by  a  particular  constitution,  and  which  recc 

that  constitution  every  thing  which  should  cha  ic. 

This  being  exists  in  th^  integrant  molecule,  is  ph;  ly  re« 
presented  by  the  homogengiis  masses  which  have  t>« 

mitted  to  the  laws  of  regular  aggregation,  and  it  I 
its  dependence  all  the  beings  which  have  a  similar  coi     it 
tion,  even  when  fiBUilts  of  conformation  set  them  at  a  dis        a 
from  the  physical  representation  of  the  species,  or  i 
superfluities  and  contaminations  make  it  wear  a  i 

livery.*'    A  very  cuiious  and  original  specimen  of  a 
tion! 

Though  Werner  repeatedly  allovi^  that  all  minerak 
aiTangements  must  depend  upon  chemistry,  as  they  can  only 
be  formed  on  the  quality,  and  quantity,  and  mode  of  combi- 
nation  of  the  constituent  parts ;  yet,  with  a  not  illaudable 
predilection  in  &vour  of  natural  characters,  he  uses  them 
chiefly  to  decide  the  species;  while  the  spedes  is  i|i.\&ct 
the  most  important  and  the  most  dependent  upon  chemical 


(^^  retire  consumment  let  mknt*  [irincipes,  est  nne  esp^.  U  n'est  pts  nfffiiiii 
de  nvolr  tl  elle  a  une  molicale.  Mab  Tanalyse  leole  est  insufiistiite,  il  firut 
•ncofe  avoir  ^gard  tux  ctrtcterea  nterieisrs,  et  aux  jpmfn^tit  phjiiquct ;  cooum 
pour  le  spatte  calcaire  et  rarrt|;oQite,  le  ruthil  et  I'oisanite.  Jounu  dt  PIL 
JuiUet^  1S09. 

•  See  TUiletu,  p.  ii.  «*  J'tJ  pr^fiM  rmdicatioii  de  la  forme  fmiitktt  %  cclk 
de  la  moUaiU  inttgranle"  Sec. 


■Id*.  Henee  li»»e  BTtfen  tte  chief  errors  in  his  system,  ably 
npMed  by  CXkhc^^  Vlp  has  shown  that  the  diflerent 
»pe«cs  of  Wprtier  are  often  rague  and  indeterminate;  and 
the  oHw  of  h^fE^rrangemcnf  not  seldom  caprieioiis  and 
imaginary,  and  Rfr  from  being  Ittunded  on  his  own  principle 
orcbonifltl  compoulion.  Thycalrareons  span  are  united 
under  wvenl  groap^^cording  to  fhe  acid  ivhich  predomi- 
nMes>  Thuoe  he  has  marked  A,  Qfll,  D,  ai'e  truly  German 
tfttlnrlioBs.  Or.  Thomson  hqV  Justly  obsened,  that  by  his 
OM  of  group*  VkttA  faailia,  Werner  is  stru^iling  againat  hia 

a  systrm. 

iBot  the  mode  admitted  in  the  jjlace  of  the  tpeciea,  obviates 
ulties.  It  presents  a  real  chief  distinction  between 
that  fbunded  on  chemical  analysis,  a§  it  referg  ta 
Ihe  wodr  of  combination,  the  mling  pActple  in  J)ie  diflciencfl 
between  otw  mineral  and  anoth^,  Tonsideretf  even  in  the 
10*1  abetmcted  point  of  vfew,  and  with  regard  to  the  purest 
niMancm,  as  crystals,  gems,  &c. ;  as  even  a  variation  in  the 
mler  oF  cryetallisatian  sometimes  distinguishes  one  mode 
tNun  Bitotbcr.  But  though  what  are  admitted  as  distinct 
lap  ahrays  be  found  lo  dififer  in  chemical 
f  the  science  does  not  admit  of  too  much  pre- 
dion, wh3e  the  aubfitanccs  t}iemsetTes  are  alwa^■9  variable, 
as  partaking  of  a  mutual  natnre,  and  only  portions  of  that 
vast  mixture  the  shell  of  the  globe ;  the  mode  may  also  more 
lasly  be  understood  (o  include  some  modifications  of  external 
characters,  under  what  is  called  aggregation  in  particular. 
Thus  tbe  Bggregnted  atones  may  become  modes,  as  well  as 
the  dHkined.  But  in  passing  to  the  Structure  and  Aspect, 
the  (flmical  characteristics  may  in  general  be  considered  as 
abandoned,  or  exchanged  for  the  physical  or  external. 

This  unavoidable  uncertainty  has  been  well  illustrated  bj 
the  greatest  of  petralc^ists. 

1,  dwtvn  the  ipeci«  from 
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Sanssare't         «'  One  cannot  too  oft«n  repeatthat  there  must  )be  found  in 
o  serva  ons.  ^^  mineral  world,  and  that  in  4BR  UhtK  <^i^  found,  aU  the 
mixtures  in  all  iodki^nable  proponions,  from  whidi  proceed 
an  infinite  number  of  mixed  and  undeterttAied  kindi.  - 

**  If  in  the  kingdom  of  ommbed  beinjil  where  the  spe* 
eific  forms  are  determined  b)^6e  seeds^  it  is  often  difficult  to 
mark  the  limits  of  the  jnecies ;  1m)w  «^  more  so  tfMK^^ 
tain  them  in  one  wherJ|ply  the  force  or  cohesion  u4|p^tbe 
elements,  whatevter  be  their  ifcture,  and  in  whatever  propor* 
tion  chance  collects  them.      *'     '  ^ 

*^  It  is  for  this  reason  that  in  this  wo      I  have  k     \ 
pving  names  to  the  stonp  I  have  written       \ 
not  kf$x!L  ablp  to  ascertain  them  by  deci        i 
couRl  fix  theit  place  in  the  known  system  of 
dature.         r.  -|j|^ 

''  Those  v^o  coUeJI  liBd  thf  no 
called,  do  not  like  these  doubtfiKtorts,      ich  it  is  t 
cult  to  arrange  mider  the  known  genera.  - 1 
even  reject  them  eSlirely,  because  they  a  re 

the  ynperfection  of  their  systems.    For  tl  si 

in  tBe  greatlH  number  of  cabinets,  only  the  wh      < 

racters  are  deeidedly  known.    There  nothu  ji 

is  conformable  to  received  systems,  and  all       w  tixed 
...     But  when  nature  is  studied  by  herself,  when  one         > 
instead  of  finding  cabinet  specimens,  to  st  ly  i 

the  productions  of  the  mineral  kingdom,  and  Is  at  the 
time  jeEdous  of  a  certa&i  degree  of  precision,  o      fin      it 
eveiy  step  individuab  whsdlit  may  be  said  to  be  imp        ^c 
arrange  under  known  denominations.    One  may  ri( 

the  bounds  \  one  may  determine  how  far  each  indi 
^ijL     proaches  to,  or  recedes  fitnn,  such  and  such  a  species  \  I 
mm     one  cannot  positively  affirm  the  name  of  the  one  or  o*       of 
these  species.*'* 


f 
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*  Stmuie,  ii.  606. 


^  2.  Ordet  of  iht  diitinctive  (^racten. 


<^ 


Tbe-prtwnt  mrk  may  be  said  to  liave  pitted  throt^ 
t«viTat  nfiiioni,  before  iis  {lublic  iippearanre  j  ami  Ihe  por- 
ticMM  newly  moditicd,  or  finallf  rejctti-d,  willi  the  detached 
iibamMptt,  eompond  in  onler  to  consolldalc  the  progress 
f  ma^^erui  eon»islencT  of  the  plant,  would  ^na  a  motierale 
vnlumc;  These  preeautioiw  became  aecOfjffyt  ^  upoa  sut 
vakDonii  coM^jln  discovCrer  employs  boats  td  sound  Ihe 
IbMloiD,  bbfbr^fl^hip  can  advance  njlb  safety.'  -Among 
^lUfficulnes,  which  will  l/p  perceived  ia  proporlint 
^io^  <rf  (he  reader,  tiieJrrangemeiit  of  the  cha- 
a  (he  choke  of  one  or  two  of  the  new  terms.  Were 

They  now  stand  as  fudtew:  Texlurp,   Hard-         Order 
,  Fragments,.  Weight.  Lustre,  Transparency ;     P'^P?**''* 
fEich  th«  colour  is  sometimes  added,  though  the  most 


mi^lficaiil  of  nil  the  characteriatics. 
iti'HVcxeelL 


B    Iferfay,  in  1M  excellent  System  of  Chemistry,  hag  justly  Objertioni  t» 
^  tAtBtnrrd  that  it  is  difRcult  to  atlach  precise  ideas  lo  BiLItj-ary       '■"'Pliw*- . 

numl)en.  Every  reader  piOkl  Imve  observed,  that  he  passes 
^■thmol  rtdl«UiDn  the  dphers  I,  S,  3,  &c.  when  applied  Lo 
^Ktihina,  Specific  Ofinty,  Lustre,  or  Transparency.  It 
tl^Albre  seemetl  more  advantageous  to  employ  terms  derived  ^ 
hvm  the  sufi-fTHfp^  th<m''ph'es,  which,  though  only  ifbtive  \* 
anj  rcn-'l]..'--  ■  y:  y,yfy  ide^  more  clear,  .-ind,  so  to 
_  ipeak,  more  tai^Me  than  barren  ciphers.     In  this,  and  other  g^, 

tDstances,  the  reader  not  con versSt With  modern  mineralogy  .^^ 

lOp^y  lilHiaps  he  surprised  at  the  neology :  but  he  must  be      Neolo^ 
in^nttl  that  t^recience  itself  is  entirely  new,  and  that  "<'^P«™'''<- 
there  isoorecent  raineralogical  work  which  does  not  abound        ..^ 
with  new  terms,  not  to  be  fouad  in  any  dictionary,  but  which       »,■• 
are  indispeiksabty  necessary,  in  order  to  delineate  substances 
•bd  qualities  which  did  not  before  fall  within  the  range  of 
baman  intellect  or  language.    The  names  which  have  been 
added  to  botany  and  zoology,  within  half  a  century,  ndght  be 
b2 


**  rVTBODUCTION. 

counted  by  hundreds ;'  and  in  the  progn      >f  m        I     '«  a 
similar  neology  Bunnot  be   aToided.         lile  it 

authors  of  niin4|Pbgy  pollute  the  o 

fathers  with  an  inundation  of  barb 
rived  fix)m  the  vulgar  dialects  of  illii      te  miners,       o 
pourse  first  observed  the  distinctions  b     ^een  mi        1 
^  it  became  the  more  an  olject  of  ambiti       to  treat 
cult  subject  wjJIfJBUch  a  degree  of  «  purity,  te 

disgust  ih^ef^f  taste,  contemn  t  >bs  or 

mar,  or  vitiate  the  eternal  tenor  of  our 
^1^     Newtenofc.  ^  The^^i^w  terms  chiefly  required,  ^ 
^^  xfegrees  of  hardness  safi  might,  which  L^  dc      i 

ciphers,  even  by  autbon  who  used  epitiiets  to 
other  characters.  Ja  Chalk,  Gypsum,  Marble,  ,  1 

Mj^  spar.  Rock  Crysts^l^and  Corundon,  form  varic  of 

*^  hardness,  at  the  distance  of  %0  or  more  in  tHe 

tables,  they  have  been  chosen  to  express  the  relative 
of  other  substances,  by  the  foUowing^erqMi  Ore       i         f 
Marmoric,  BataUic,  Felsparic,  Cfrystalk,  OHHtdtC/ 
to  diversify  the  form  of  the  epitfibts,  the  weight         b( 
designated  by  another  Latin  ngSsctive  termination^  i 
0SU9,  which  ^me  grammarians  affirm  generally  >ta 

weight  or  labour,  as  fttwriosus,  poiiSieronu,  <  >      .  ^ 

the  last  word  has  even^been  admitted  into  class 


Imrdncat. 


« 


in  thjk^form  operoie.    As  Pumice,  i         Gran' 


tn^tom 
and  dPjrtes,  form  a  i      $      gn        9      In  v        n.,  t]     r  ^     , 
Wdght      Ijc]^  selected  to  denote         1       y*  ^         we,  I     • 

banose,  Granitote,  Su  /t  " 

But  the  characters  ilves,nuid  their  arrangeroentt 

require  further  explanations.  Th^^^lVxtHre  and  Hardness 
occupy  the  first  place,  becausqjiaepts  generally  ftutroine  ttim 
first,  by  means  'of  the  leni  m^  knife.  Dr.  Townaon^fbtt 
observed  that  l^ese  instruBMttts  should  always  be  in  the 
pocket  of  a  mineralogist.  ''With  the  latter,  afllr  'a  little 
practice,  he  will  be  able  readily  to  find  the  hardness  of  most 
fossils;  and  the  former  will  furnish  him  with  very  n^^nMtti 
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lUKWbd^i^of  their  texture,  and  be  of  parfiCTilar  use  in 
Btany  of  hfe  geutogical  speculations  on  their  formations."* 
^  This  fJciiiiil  uulbor  hae  arranged  hid  c^^^ctcrs  in  ibe  fol- 
I  knnag- onkr :  Texture,  Fracture,  Lmtre,  Hardness,  Fra- 
lVi»ii»|»arency,  Fragi^pta,  Colour,  It  b  huped  the 
ngement  will  be  found  more  justly  progressive 
cd.  But  after  having  advanced  several  cogent  TS"'1°°'' 
Werner's  arrangement,  ia  bis  tcDih  cliap- 
ter,  which  treats  of  Classification,  Description,  and  Iniesti- 
pliou,  he  Uavtg^y  introduces  the  following  remark  in  his 
unlh  chapter,  on.lhe  Esterior  Characters  of  Minerals,  which 
kncc^lpcars  t£>hav«  been  written  ^er  I  he  tenth.  "  Thou^ 
1  hare-  made  some'  objections,  in  jny  Icnth  cliapter,  to  the 
odler  of  the  characters  in  the  descri^j^ns,  disapproving  of 
(lieti  b^inniog  by  Ikdr  least  charactt-ristic  qualities,  as  co- 
louc  jMd  occidental  shapes ;  yet  I  perceive,  were  I  to  throw 
iheac  further  backward,  other  inconvenltftcea  iiould  be  the 
cotiKciiueoce.     Tfae  chai-acters  belonging  to  each  of  the  three  -^ 

difcndl  (ta(«&  of  coheeioil,  as  sotij,  friable,  and  fluid,  are 
placed  oiMtcr  their  respetfti^e  heads;  but  the  colours,  being 
CDmiDon  to  kU  the  three,  a^  placed  first."  This  is  certainly 
a  spe<^nen  of  careless  cMnposition.  The  supposed  inconve- 
niences ought  to  liave  been  indicated,  if  tlicy  did  not  consist 
ii^llfe  ia^ur,  certainly  oat  Email,- .^  altering  or  rewriting 
•  ijitein|pcadf«otapMd,  in  order  to  render  it  coherent  and 
nniJbnB.  But  tbefombk  arguments,  in  his  tenth  chapter, 
ramin  uiugpfiltsdi  and  the  ^frai^ement  of  Werner's  cha- 
iMtcrs  fail^Det  i^ji^jiitiier  able  opponents.  His  extreme  Wemei'i 
attachment  to  the  dutu4«ftion  of  colours,  from  which  he  has  "^"■'K™'''"- 
er^  Educed  many  JMmoper,  not  to  say  absurd,  appellations 
^■Biiwnl  ^hetances,  hn^ipd  him  to  place  thb  vague  cha- 
■■iKiatJc  in  thefirct  rank.  Jfhe  inoivign^of  the  concate- 
iMtioa  bas  been  justly  ridiculed  in  other  respects.  From  the 
LiBtJflk  passes  to  the  Fracture,  and  from  the  Fracture  to 
the  'n^^pareocy;  Axim  the  Coldness  to  the  Weight,  and 
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from  the  Weight  to  thi^  Smell.  It  would  crrtainljjyhave  been 
snore  natural  and  rational  to  have  joined  the  Lu6ti%  with  the 
Colour,  and  the  Weight  with  the  Hardness.  His  idea  of  the 
successive  use  of  the  senses,  in  the  examination  of  any  mine- 
ral, is  quite  imaginary  -,  as  MJSIiQI  sm  examination  with  aJens^ 
it  may  be  weighed  in  the  }tmA,  or  its  hardness  tried  ^^^fa  a 
knife,  &c. ;  and  it  wouldTlse  ridiculous  to  build  a  Bcienoe 
upon  simple  exertions  of  the  will.  Independently  of  this  new 
kind  of  pedantry,  derived  from  German  metaphysics,  it  is 
not  the  consideration  what  senses  are  first  impressed,  that 
should  regulate  the  succession  of  characteristics ;  but,  on  the 
contrai%  their  own  intrinsic  important  Hence  the  tex- 
ture is-  here  placed  in  the  first  rank,  th^l^h  totally  omitted 
by  Werner,  or  con^finded  with  the  freeCure,  with  whidi 
indeed  it  is  intimately  allied  :  but  two  other  celebrated  mi* 
neralogists,  Wiedenman  and  Estner,  have  justly  introduced 
the  texture  as  a  characteristic  of  the  most  radical  importance. 
In  many  cases  it  may  be  judged  by  .the  eye,  but  in  most 
requires  a  lens.  The  hardness,.  Which  follows,  may  %e  tried 
by  the  knife  or  file  ;  instruments  indispensable  to  the  mine- 
ralogist. The  weight  may,  af^ir  some  experience,  be  esti- 
mated by  the  hand ;  but  some  bf  the  disciples  of  Werner 
have  confounded  this^^|^emal  character  with  the  specific 
gravity,  which  belongs  Ic^^the  chemical  class  of  chyaetera 

Mr  Kirwan  has  justly  observed  th^^ijlkccurac/iif  Werner 
and  his  disciple^V^'ho  have  cqnfbundecl  the  texture  with  the 
fracture..  The  mort  minute  Ir^count  of  the  §otmer,  is  that 
by  Dr.  Townson  above  mentioned,  ^t*^  ^         ^ 

TowMcm  on  .  '*  The  Texture,  Tdtkre, 

the  texture.  ^Jtjk  ^  Jj^ 

'*  Is  the  iMMtal  stiy^ture  ||^pasition  of  the  mattjpf 
which  a  minera^a  composed*.  ' 

*  *'  Mr.  Wcmor.  ny«  nothing  oo  tB^  texture  of  minerals  {  mffRdtt  die 
article  of  fracture^  gi^et  manj  chanicten  which  belong  not  to  the  fracture  but  to 
the  texture  ;  so  tliat  the  chara(  ters  of  tnituie  and  fracture,  though  very  d 
■re  united  under  one  bead  and  coufuunded  ticigeiher.    Btit  in  tlio  w 
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rWillKJiit  any  distinguishable  parts,  or  the  ap- 
<      pciimnce  of    being  compoiied    of  smaller 
(     jKirts.     Eutmptes,  Chalcedony,  Flint,  &c. 
\  Whtn  coinpiwe^f  very  minute,  almost  invi« 
■J     siblc,  rougft^Bfc,  as  clay,  marl.  &o. 

\  When  cmn|xised  of  small  shn|>c-lc9a  giaim,  a* 
1      grnnul.ik-d  qoariz,  saodalonc,  Si\ 

Wlwn  ooaipnseiJ  of  small  spherical  bo«lie;,  as 
the  pitnlithus  nnd  oolithus.         , 

When  wttnposed  of  fibres.     ExaRTplea|J^ibroua 


"J 

{When 


COMW 

Lo«g 


ainiglit 
Crooked 


uud  amianthus, 
■fibres  may  be        ^ 
Tmi^it       ParaUcl 


T' 


ParalUlu 

DimrgentUm 

Stellalis 

Fasciculalu 

Dectttsatu. 


O^&rir  Divetgcnt 

tonffis  Stellated 

Bmi}M»  ;J'a8ci<^kted 

Hecl\»  Dccusstitcd 

^mtn  composed  of  long,  narrow,  flattish  la- 

t     mellK.    -"nils  differs  from  the  fibrous  by  the 

1     parti  being  broader-     Exampled,  grey  anli- 

j     moay,  manganese,  zeolite,  uclynolile,  &c. 

/     1^  admits  of  the  sania  varialione  as  tlie 

'^    preceding.  ^..-^ 

I        11      ~     f  When  composed  of  smooth  continued  leaves  or 

^   '    <      rt*^  covering  one  another.     Example,  as 

'■™""<'"      (     thes^     They  may  be 

SUadght,  4&ctLt,  as  in  most  spars ;  or 
,..             ciSoked,  CunatU,  as  in  Schiefer  ^H^  or 
•^            Spherical,  ^A^fiebk  as  tbe.mica  If^jApbterica; 
Undulating,  I^dulatii,  as  in  talc: 

Hon^nedcniBaB  ind  Emdct,  time  ii  >n  uilcle  under  which  levcnl  du- 

Mccoi  of  ibe  toman  ue  gi>™-     Sorae  of  dine  I  hitc  uraDgfd  undci  ihii 

'■hk;  odMT*,  unila  lh*(  oritrunuieoT  «ni|iuundiniuie.     laMi.Wtnitr'i 

.  Ha  i*D(fc  on  Um  o«tw»d  cfauwtm,  ihii  uiklc  doM  not  niiL."  • 
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1$ 


» 


Htrdnen. 


Wernefs 
accouot. 


felaty 
Schistosa 


Scaly 
Sguamosa 


Sparry 
Spat 
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^Composed  of  thia  layers  or  beds,  as 
i     As  the  preceding  was  more  pacul       U 
J     crystallisedji  so  is  thb  to  the  rupe     ic 
J     sib.    As  this  is  rather  a  character  of  st    u«* 
/     ture  thai^||||ture,  probably  it  might  be 
^    omitted  lIM 

C  Composed  oUrcongeries  of  smaU  scaks.  Fe- 
1  culiar  to  the  plumbago>  accor^g  to  Estner.  * 
Composed  of  a  congeries  of  irregular  crystal- 
line parts,  like  coarse  salt,  ifi^ihe  oottrsff 
kinds  of  scaly  or  saline  limestoiofe,  as  that  of 
Sala  in  Sweden,  some  h<Hmblende-schistiia« 
This  bek>ngs  to  the  gra^l^ted  of  the  Wa«i:;*. 
nerian  schooL  %0F-       A 

**  In  judging  of  th^  texture*  attentbn  must  be  paid,  when 
it  is  not  of  the  conopfei  kind,  but  ofnBl  fibrous  or  lamellar, 
that  it  is  inspected  in  a  proper  directidn,  which  is  that  of  its 
parts ;  otherwise,  wh«a|p  thCjppposite  direction,  the  fibrous 
may  appear  granulated*^  and  the  lamellar  radiated.** 

Dr.  Townson  says  that  the  structure  is  a  particular  dispo- 
sition of  the  texture,  as  Uomblende-slateiiQSy  have  a  sparry 
texture  and  schistose  structure;  some  iron  ores/  an  earthy 
texture  and  columnar  structure.  Of  the  StnK^re  h^^ily 
indicates^ur  kinds : 

^latyJS|staceous,  Concentric^' Columnar. 
The  first  is  ^mjl^neral,  the  three  others  too  rare,  to  be  of 
real  utility  in  a  general  system ;  and  thb  confined  use  of  the 
word  Structure  would  interfere  with  its  general  use  in  other 
senses  equally  appropriate. 

The  HARDNESS,  anotbcr  grand  characterbticjj^^ay  be  best 
illustrated  i^^/emer*fi  own  words,  which  wit^t  the  same 
time  senre  wNtonvey  some  practical  admonitions  to  the 
student.  '. 

*'  After  the  particular  generical  characters  dbcovered  Ijy 
the  sight  in  solid  fossib,  follow  those  which  may  be  observed 
by  the  feci,  the  first  of  which  b  hardness,  forming  the  tenth 
in  ttic  genenl  system. 
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^  IKTSODDCnOM. 


)oo  perceive  (W 
iter  than  olhea 


'^ 


'  aoliil  IdbmU  wo  ^ 


-  "  Vffoa  hsndting  dit&rent  tb»sib,  we  i 
r  exprewion)  that  some  are  t 
a  pwofi  of  gvpsum  b  much 
1  s  piece  of  quarlK.  ThU  diffiiieiicc  is  better  observed 
,  vban  we  nske  use  of  some  ioatrument  lit  for  the  purpose*. 
Thia  ia  wbal  is  termed  by  minenlo^bts  tbninTcstigation  of 
"L  with  respect  toilii?  propcrq^we  sliall  divide 
Rio  hard,  temi-hard,  if/t,  and  veiy  soft, 
KmbU  it  called  hard  which  <'aanot  be  marked  or 
alclied  iHlbe  knife,  or  rather  whieh  emits  sparks,  being 
I  <|lnick  by  nl  ntcd.  Tltis  d«^ree  of  hardness  is  to  be  found 
f  In  fowils  which  ase  perfectly  brittle  (SprodeJ.  Hard 
1>  arc  sisp  dMngulahed  into  those  lohick  are  afecled  by 
if  fits  tiUMc  ahkh  are  but  in  a  small  degree;  and  those 
mhifh  are  not  in  the  (eatl.  To  the  last  belong  the  diamond, 
niby.  and  rmcraldi  to  the  srcond  d)|i^>c  placed  the  topaz, 
wck-cr^lal,  amelhjsl,  tlint,  chaleedudf^carnelian,  &c.  which 
yield  a  illtle  to  (he  file  ;  among  those  on  which  the  file  take* 
cRcct,  arc  white  copper-ore,  micareQus  iron-ore,  hematite, 
matX.  coiDpoct  aon  stones,  red  and  brown  tin  crystals,  must 
ihinin;  grey  cobalt  ores  f^fis  kubollj,  arsenical  and  sul- 
phureous pyrites,  &c. 

"  Semi-Aord  Is  applied  to  a  solid  fossil  which  does  not  emit 
fire  mtb  steel,  and  wbich  may  be  marked  or  scratched  by  the 
luiSfe.     Of  this  nature  are  Jahlers,  red  oppp^-ore,  spany 

■  "  Tbe  iiuinmipnti  onplojed  bj  mincnlogiiU  in  ihii  Iniatigatiun  ire,  ib« 
kmfr  for  wini-huii  ind  loft  foiuli,  the  sttd  ior  ihuee  which  eie  hard,  and  ihe^A 
fie  for  fmib  perfectly  hard.  The  knife  may  slso  be  ii«*d  lo  judge  of  the*'" 
■tmk  and  ducrility.  In  order  to  poueii  ■  complete  minenlo^nl  sppatBtiu,  it 
viD  nAn  to-add  to  tboe  iiutmrnenu  i  magmjirr,  which  will  ofien  lie  wanted 
<D  detot^ne  dM  exiericc  form  and  fruiure,  and  which  mj^  be  veU  obKrred 
«itli  a  (ic^glutt  a.  ■  tmall  phial  oiaipiajinlia,  the  nt*  of  which  I  ihil]  dii- 
cloK  id  ibe  last  ehapter;  a.  ■  loadslune,  which  for  convenience  may  be  ■(>  ma- 
B^td  ••  to  KTie  at  the  tame  liiDi  for  a  Heel.  If  there  be  also  added  *  blo«- 
ppe,  in  ofder  to  mke  esaj*  sjieedily  upon  mineiili  with  the  aisiiUnre  of  liie, 
ve  (ban  poitna  all  to  be  deiired.  Theae  articln  may  all  be  met  mih,  well 
Bade  aDd  adapted,  at  Mr.  Schubcn'i,  Mechanic  lo  the  Academy  of  Mioei, 
Ficjbtig."  fjbt 
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Vm  iron-ore,  hard  earthy  lead-ore,  most  blendes,  Tvhite  i 

jDbalt-ore,  natiye  arsenic,  kupfernikel,  limestone,  mo 
Ipeous  spars  and  guhrs,  fluor  spar,  zeolite,  basalt,  and 
'i^        others. 

'^  Soft  solid  fossils  are  those  which  are  easily  afiRsoted  b|f 
the  knife,  botd|Mei?e  no  impression  from  the  finger- naiL 


m 


an  impression,    in  tbis  kii 

jk^  idj^  neated  metals,  or  mjfibnet 

^^F  ore,  grey  ore  of  antflnony. 


white^i^er-ore,  vitreous  silver-ore,  red  silver- 

^^  on^^'vitrtous  copper-ore,  mountain  blue-ore «        pper,  most 

*■■»  bog  iron-wes  (Rosen  eifensteinj,  galena,  com**"       lead-ore 

'  W  (bleyschweif),  white  and  green  fead-ore,  rod  ph  i 

(from  Scharfenberg  near  Meissen),  amber,  hea  i 

fStaugen  ipat),  mica,  asbestos,  serpentine,  &c.  &c. 

**  Very  wfi  is  applied  to  all  solid  foesib  whi  i  not 

marked  by  the  knife,  but  upon  which  the  finger 
an  impression.    Of  this  kind  are  most  solid  cinnabi 

tallic  muriats,  micaceous  b 
iony,  most  earthy  cobalt-ores,  cc 
flowers,  03cyd  of  native  arsenic,  realgar,  native  sulphur, 
neral  pitch,  most  pit-cfal,  plaster-stone,  gl(u\m  maria,        , 
black  lead,  most  kinds  of  manganese,  steatite  (Speck stem), 
amianthus,  chalk,  &c.  &c. 

*'  But  these  difierent  degrees  of  hardness  are  so  apt  to  ap- 
proach each  other,  that  we  find  each  of  them  not  only  of 
many  varieties,  but  very  fi^equently  observe  fossib  bordering 
upon  two  degrees  of  difierent  hardness,  which  varying  a  little 
from  both,  forms  a  medium  between  these  two  degrees.  For 
example,  hard  magnetic  iron-stone  and  opal,  have  nearly  the 
f^ame  hiun^ess  vnth  semi-hard  kupfernikel  and  basalt  -,  semi- 
^  tr  bard  oofftor  pyrites  and  malachite  approach  the  soft  heavy 

spar  and  white  lead-ore  in  hardne|fcj  soft  red  silver-ore  and 
amber  approach  the  very  soft  cinnabar  and  native  aulphur. 
It  becomes  therefore  a  matter  of  importance  to  determine  the 
hardness  of  a  fossil,  to  indicate  not  the  principal  degree  of 
,  hardness  alone  to  which  it  belongs,  biA  also  its  relatk)n  with 
known  fossib  of  the  same  d^ree,  and  to  observe  when  a 
fossil  forms  a  medium  between  two  degrees.  Thus,  for  ex* 
ample,  we^^Hj^say  that  fahlers,  or  g^  silver-ore,  b  semi- 
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but  MHrr  than  copfier  fablcri,  »ni\  harder  than  copper 
thai  ARibrr  is  soft,  and  forms  a  medium  betwaen 
lay  toft  foMils."* 

O  mention  the  Fbactuhs,    Fracmekts,  Lustdr,       ^i^H 
and  TVaNtPABBXCY,   which  are   described  in  the  common 
tcTOH  of  moU  syslems  of  mineralogy,  it  m^be  iiec«ssauio 
odd  B  kw  mmli  concerning  t)ie  other  rcniMning  cli^J^b- 
islic,  Riunely,  the  VVbigut.     In  tiii$,  as  al rearly jaen^JP.      Vtig^ 
a  TvUtix!  bcde  h  pi-oposed,  instead  of  ciphera,  WiRb  aeldoni  *^^ 

■npiJy  prwDpt  or  immediate  ideas,  ei^pecial);  as  the  reader  ^ 

grncrally  forgets  the  tables  prefixed.  The  total  dismission  ot 
ciphcrrs  M-TT<^,  ot  the  same  time,  to  render  the  an'nngenient 
more  uitiJunn  and  harmonious.  The  Weiglit  has  been^  by 
many  oj'  IVemer's  diiiciples,  confounded  with  the  Specific 
Gravity,  whtch  reciuircs^  operation,  and  do^not  belong  to 
the  nlcmal  character»  a^  Werner;  while  the  Weight,  with 
•ome  experience,  may  be  estimated,  as  he  says,  bv  the  hand. 
Hh  Fpilheo,  however,  are  in  this  inslanee  particularly  indi»- 
tiBCt,  bcic^  fery  light.  Light,  Rather  heaoy,  Heavif,  y^ry 
keoKf.  His  scale  ia  also  too  brief,  five  degrees  teing  neces> 
nry  for  Uie  geim  and  rocks,  and  five  more  for  the  metals. 
For  while  the  specific  gravity  of  plalina  is  about  21,  gold  19, 
silver  10,  eojiper  8,  iron  aliout  7,  ami  tin  hltlc  inferior, 
bai^'tes  ODfy>eiceedf  4  ;  so  that  there  is  a  wide  transition  from 
the  heaviest  stones  to  the  metals,  but  not  so  great  to  the  orea. 
To  the  metals,  therefore,  another  scale  should  be  adapted  for 
comn^Oft.use.  It  is  hoped  that  ihe  one  here  proposed  will  be 
found  sufficient  for  UlM)urpuses  of  petrology  )  a^lit  is,  like 
tlM  other  improi  emaats,  submitted  to  the  disqjBons  and 
alterations  of  the  in^Kent  in  a  science  which  b  (juite  netf 
aadMih[  progreseive-TP 

^  3.  Remarks  on  Werner's  Geognosy,  or  System  of  Rocks. ' 

Frofftthe  sketch  in^rted  by  Dauhuisson  to  Brochant, 
and  from  Mr.  Jameson's  Geognosy,  we  are  enabled  to  fbnn  an 

•  Wers*:,  Ch.  Exi.  p.  a7a.      ^ 
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idea  of  Mr.  Werner's  sj'stem  concerning,  Ihe  jbrmatbi^pi 
such  parts  of  this  planet>  as  we  can  hopMoi^|pierve>  littk 
^^       exceeding  the  three  thousandth  part  of  its  semi^liameter.  J| 
^ffff      warmly  subscribe  to.tk^  sentiments  of  admiration  which  are  - 
^  paid  to  Mr.  Wemer^a  superior  talents  in  many  branches  of 

a  logy,  a  science  infinitely  indebted  to  his  industry  and 
f.  %§\so  acknowledge  the  truth  of  the  apophthegm, 
/dg|  pmnesjudice$;fpaucat  artifices.  But  I  regiet^  with 
his  most  M%htened  admirers,  that  the  scene  of  his  inquiif 
has  been  too  confined ;  and  that  his  vieffyup^  the  mountahiltw' 
of  Saxony  has  not  been  extended  over  the  globe^  After  forty 
years  of  sedulous  obsen'ation  among  the  Alps,  'Soussure,  who 
began  his  labours  with  a  view  of  forming  a  system,  declares 
that  his  hopes  were  frustrated ;  and  that  he  had  met  with ' 
such  unaccountable  confusion  thathe  could  not  venture  U^ 
propose  a  the^.  Yet  Saussure,  tjRgactical  observmtioni  Qik 
a  far  superior  scene,  added  the  advantages  of  learning,  and 
mathematical  and  meteorological  science,  jy||iich  Mr.  Werner 
unhappily  wants,  and  which  would  have  coiyeeted  and  greatly 
improvedljjk  speculatiaqii.  o^ 

After  Scribing  tlvei  general  appearance  of  the  surfins^of 
the  earth,  and  the  effects  of  ^ffn*^  he  pp>ceeds  to  coIV^<jkr 
the  structure  of  rocks,  in  their  minute  parts,  and  in  ,^bdr 
geofefal  f&bric ;  the  latter  chiefly  consisti^iy-  of  Ihe  stratified 
structure,  and  that  with  seams,  in  which  la^  he  includes 
Formatioiif.  columnar  basalt.  His  grand  doctrine  of  formations  QSQ^t 
appears.  When  the  mass  is  uniform,  as  in  granit^  gnw> 
limeston^^Jhe  formation  is  said  to  bttf^ple ;  but  wlien  dis<- 
.     *j^  similar  ^^ft^  occur,  as  of  coal  and  ViMalt,  it  is  called  com« 

^  pound.    When  the  formations  conjfl^of  several  substances 

always  found  together,  though  in  il|BnB  of  diffisren|igl|Bipo« 
sitions,  they  are  all  called  independent  formaticms^*  but 
when  only  associated,  they  are  called  subordinate.  The  uni- 
versal formations  are  found  all  oveHp^e  globe ;  but  partial  or 
anonialous  fiinnations  are  confined  to  particular  spMn^'  De« 
Other  terms,  tached  portions  on  the  summits  of.  hills  are  caUed  caps ;  b 
when  a  part  appears  only  on  one*  side  of  a  nmntain^  it 
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When  the  superior  strata  liai-e  the 

I  the  funilamental  rock,  they  are  said  to 

e  with  it^  but  when  the  direction  is  difierent, 

•f  aoK  called  unconformahie.     Soavpti&es  they  are  simply 

uncnnfonnable,  aa  didering  only  in  dl/eclian  ;  but  when  in 

additiun  to  this  ihey  pass  over  the  terminaiioDs  of  the  inferior 

rock,   tbey  tire  ssid  to  be  unconformable  aiil  oveAfi^. 

I     StTKts  may  also  be  atmit,  form  a  iuttntle  around  the  ioAttor 

kftarb,  cover  its  extremities  in  the  shape  of  a  saddle  j    or, 

HfRien  coDcaTG,  atHAi^  the  kna  of  a  bason  or  a  trough. 

W      Considctiog  Mr.  ^meson's  work  as  notes  taken  during 

B^lflr.  Weniei*B  lecturea,  it  may  be  assumed  that  this  Ulustfft 

BttHu  miaentlogisl  then  proceeds  to  consider  the  succession  of 

H||]ic   different   formations.    Those    rocks  nhich  are  always 

■  jfcund  iulerior,  arc  called  Primitive ;  and  have  a  crystalline 

t^^ptarftacf.  intimating  a' chemical  solution,  when  the  water 

K  ilcMxl  >Try  high  over  the  surfece  of  the  earth.    The  next 

K'tiiM  ta  oDed  Tn|itive ;  which,  though  chiefly  of  chemical 

H  iBmpantioii,  CunAls  also  mechanical  sediments  and  petri- 

P^  b^^^     1^^  tl>"^  *^l^^  consists  of  Stratified  rocjo,  styled 

b^Vtsner  Floett,  signi^ing  that  they  are  in  flat^r  hori- 

KOBlal  Inyers  or  ^l^di,-   a  atratiRed  rock  implying  that  the 

BtniB  are  of  one  and  the  *ao]c  substance;  wliile  the  Floett, 

or  rocks  in  la/ei^lorten  present  beds  of  difTerent  substifflees. 

But  this  distinction  is  not  of  such  utility  or  inijiortancc  as  to 

■^lEsitate  the  introduction  of  a  barbarous  word;  and  if 

i^^lfi^Sed  be  tuM  precise,  wef  may  use  stralifoTmed  with  Dau- 

bnisson.     The  Alluvial  and  Volcanic  rocks  form  the  last 

dhiwHU.  '"'  ' 

It  is  to  be  regretteJNtat  the  examples  and  fects  are  not 
nifideuOy  nomerousi'Tlfit  even  the  primitive  rocks  seem  all 
to  be  regarded  as  stratified,  except  granite,  which  is  assumed 
■9  the  universally  radical  rock.  In  the  Alps,  Saussure  has  ob< 
■erred  'that  the  granite  presents  marks  of  stratification. 
Gneise  131  also  found  under  primitive  granite ;  and  Mont  Rosa, 
nearly  equal  iu  height  to  Mont  Blanc,  consists  chiefly  of 
gadsi  and^ber  stratified  rocks.    After  long  and  diluent 
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inquiry,  thAlijiMition  that  granite  is  t 
rock,  would  appear  to  be  rather  an  ass 
theory,  than  a  fact^upported  by  proofs  j  forl^ve  exj 
the  accounts  of  thrWptances  found  at  the  greatest  de] 
ip  coal  mines  and  owr  excavations,  there  is  no  appearance 
of  granite  i -^nd  if  lavas  often  arise  from  dni^ast  depth,  a  ii 
n'.  ^  BOW  admit  A  from  the  prodigious  extent  of  the  precedii 
'^    earthquakes  and  other  pli^omena,  the  chief  substance      i 
mixed  with  clay ;  and  the  mineralogical  aj)pearances  te 
confirm  the  opinion  of  astronomers  an^LjKiiral  philosop) 
It  the  nucleus  of  this  planet  eonsistsVriroa'^.whtch,  even 
m  native,  is  sddoai  found  unmixed  with  A&,  so  t       if 
any  rock  can  be  called  fundamental,  it  must  consist  of 
a  mixtures    It  is  true,  that  granite  itself  preMnts         i 
composition,  as  iron  is  found  in  the  mica,  and  still  more 
the  siderite,  which  in  the  oldest  granites  often  supp 
place ;  and  whlu(  is  chiefly  to  by  regretted,  is  the  v      l  of 
pc^itive  prooft  concerning  the  anteriority^|npanite.  -^ 

Werner  proceeds  to  explain  the  efiectsninPe  gradual  and 
slow  dinuution  of  the  primeval  waters,  in  producing  cpfejV 

DinoHitioiis  cal  dissflftions  fpmn  a  great  height,  and  afterwards  gnlliil 
and  ledtmeiitB.  sediments  ;  so  that>  according  t^^theo^,  the  sheU  96^ 
gloh^  instead  W  presenting  a^rfflbus  apd  unaccou^Hpc 
co^Hion,  eiHbits,  when  viewed  on  a  jBfce  scale,  a  regu- 
larity and  harmony,  such  as  are  admired  in  the  other  works 
of  the  great  Creator.  ^'-^^  'JT^ 

Having  thus  briefly  explaill|i  this  celebrated  theo^gpt 
must  be  added  that  the  rocks  are  divided  into  various  forma* 
tions,  which  often  receive  arbitrary  and  unexpected  epithets; 

Sequences.  Thus  the  series  called  the  slatb  formation,  is  so  named 
firom  the  central  member  slate,  rising  to  mica  slate,  and 
passing  from  gneiss  into  granite ;  while,  on  the  other  hand, 

Ol^ectioiii*  ^^^  descent  ends  in  coal,  sand,  and  clay.  It  must  strike  every 
enlightened  observer,  that  such  a  distribution,  instead  of 
leading  to  a  just  and  accurate  knowledge  of  ro<flto,  as  they 
occur  in  dififerent  parts  of  the  world,  would  only  form  an 
illustration  of  the  Wemerian  system;  whichgnay^  in  the 
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HJ^rw  of  ^KQMy,  he  found,  like  preccding^Ptems,  to  be 

£t«iUy  •D^PIMOIU.  If  «  work  of  iretralogy  were  there- 
fbuadodDpan  this  theory,  it  must  fall  with  it :  and  no 
ir  of  jtMlgrmcDt  or  iDdustry  nanlti  choose  to  risk  hii 
PWxNir  upno  such  an  uncertain  foundation.  Nay,  if  the 
tbeon  were  invincible,  the  arrangtment  would  rtiU  be  im- 
IMvpFr  for  a  etudcDt  of  petralogy  ;  who  must  folVtw  the  b«et^^ 
Btiitosiu^cal  authors,  and  arrange  substances  according  to  ^^ 
Jbar  chemical  eompusiiiom,  and  other  infallible  rules  arising 
^fkia  tite  DKttire  and  anpearance  of  the  substances  themselves, 
whether  tbcy  exii^t  Swiature  or  in  cabinets.  A  general 
tivMiae  on  rocks  therefore  cannot  be  ^^unded  oo  any  theoif 
of  their  fonaatiun,  however  plausible ;  as  the  opinions  of  the 
uthgr  will  be  biassed  by  ttiat  theory,  and  he  wil^  be  inclined, 
bke  Boifon,  to  reject  or  pass  in  silence  any  substarffte  which 
interfena  with  his  preeonceptiona.  Thus  jfBKT  is  totally 
onatleil  by  Werner,  though  it  form  a  chain  ornountains  in 
IfifaeriB,  of  moK  than  a  thousand  miles,  extending  even  to 
tts  Mauds  beWMn  that  region  and  America.  A  disciple  of 
*  ^VV  i*  ihereEbre  embarrassed  when  be  sees  specimens  of 
itwf  not  dispoeed  ia  a  theoretical  sequence;  and,-  in  hit 
vindicAtion,  boldly  Asserts  Ibat  rocks  oni'Anly  be  studied  in 
natuie,  where  tbe  fomations  imlicate  the  series  of  Mihsiances. 
But  S3  iJiis  ai^ument  woulil  bt  ridiculous  if  applied  to  litho- 
Ipgy,  or  the  ki»wlcdge  of  small  oi-  precious  stones,  so  it  ii 
'  e^lfy  impplicabk  to  petraltdg^  the  distinctims  between 
VliCp^vtones  being  as  certain  rsM^still  vnore  useful  to  society. 
The  knowlet^  of  small  and  precious  stones  has  been  accom- 
puued  and  greatly  aseisted  by  the  constant  introduction  of 
acMdeDCHunatioos,  wtnc^at  raf|Sent  amount  to  about  two 
hundred;  while  the  rocks'  of  Werner  do  not  exceed  sixty, 
■Ubough  the  distinctions  between  the  rocks  be  not  only 
moK  nuoKTOOB,  but  more  apparent  than  those  between  the 
pansitical  stones.  If  the  systems  of  botany  and  zoology 
were  foaqAl  on  prc^essive  formations,  it  is  evident  that  no 
two  authora  could  agree  upon  the  links  of  the  chain ;  and 
neb  ^st«B»  have  accordingly  been  founded  upon  chanwler- 
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isticfl  dcrivelffom  their  er    ior  fon        while>  in  mine 
the  furms  of  the  greater  b  I  c         and  i     er 

recourse  must  be  had  to  <       lii      i  »  as  wi 

*    rior  qualitiefll^But,  in  the  former,  it       not  i 

■^.  substances  ibrming  the  combinationj       the      Kteormi 

of  that  combination,  which  constitutes  the  essential  d 
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^^■Lence  among  the  objects  of  mineralogical  knowledge  ^  for 
/^V  diamond  is  only  a  modification  of  coal,  and  the  sapphire  of 
ij)ay  and  iron  rust  Hence,  while  the  mode  of  the  rhfmir«||; 
combination  establishes  the  most  enential  difiference«  the 
structure  and  the  aspect  constitute  dflfc.minute  distinctions. 
It  may  also  be  obsJl^ed,  that  Wera&s  method  of  distin- 
guishing rocks,  by  their  formations  and  positions,  seems  al 
variance  with  his  treatise  on  the  external  characters  of  mi- 
nerals, Vl  which  the  science  is  rightly  founded  on  iff  only 
firm  foundatljfcp,  those  depending  on  the  characteristics  of 
the  substano^as  considered  in  themselves.  This  object  was 
perhaps  considered  by  Werner  as  already  accomplished  in  ihtf 
treatise,  and  in  his  lectures  on  Oryctognosy,  or  the  gei 
knowledge  of  minerals :  but  the  rocks  fonn  a  class 

r  portant  and  distinct^that  they  deserved  a  separate  considm- 

tion,  before  procsflfcigjto  the  bold  design  of  general  geo* 
gnosy  or  geology/'^erili^  the  experienoi^d  observations 
of  two  centuries  may  still  be  wanted,  before  such  a  design 
can  be  reasonably  attempted;  and  at  present  the  Uuttoniaa 
system  has  as  many  adjj^rs  as  the  Wemerian,  though 
founded  on  principles  totafly  opposite :  but,  in  all  events,  it 
was  necessary  to  begin  with  an  dementary  work,  containi 
all  the  eruditioii  already  acquired  on  the  sulgect,  leading  to 
more  dear  and  precise  vttkrs,  if  exact  distinctions,  and  a 
Nee^^itty  of  consequent  increase  of  denominations,  without  which  even 

Mwnimes  and  theory  must  be  embarrassed ;  for  at  present  it  is  not  even 
agreed  what  object  precisely  constitutes  granite,  and  what 
ol^ect  basalt.  All  theories,  however,  tend  to  the  advance* 
ment  of  sdence,  by  stimulating  inquiry  and  disfjksion ;  but 
it  is  clear  that  the  theories  must  be  vague,  and  the  contests 
alike  firuitless  and  endless,  till  the  parties  shall  have  agreed 
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^iM|On  the  denonuDations  and  definitions.  For  wbat  hope  of 
tUf  reconcUemeat  of  opinions,  or  any  deal'  knowledge,  when 
(lie  French  ptrost  at  this  moment  in  regarding  basalt  as  com- 

k  pKrt  lava ;  while  Dolomieu,  the  gnatest  of  their  mineral, 
ogisis,  and  at  tbc  same  time  a  practical  and  sedulous  observer 
of  ToIcaiKKS,  has  loudly  declared  that  the  basalt  of  the  an- 
rienls  is  ne»er  a  volcanic  product > 

Petralogy  therefore,  or  the  knowledge  of  rocks,  must,  like 
the  other  branches  of  minej^losy,  be  studied  in  cabinets  as 
well  as  in  nature ;  and  in  the  substances  themselves,  not  in 
auppCMoi  tlieoretical  positions  :  for  if  the  student  cannot  dis- 
tinguish a  rock  without  these  adventitious  aids,  which  in  the 
great  variety  of  nature  will  themselves  often  lead  to  ftdse 
conclusions,  he  may  be  pronounced  as  truly  ignorant  of  the 
sabjeft,  as  he  who  cannot  distinguish  gems  without  being 
informed  of  their  countries,  sites,  and  gangarts.  And  this 
would  be  the  more  absurd  as  it  is  self-evident,  as  already  olt- 
serred,  that  large  5u)»tances  must  present  more  palpable  and 
njore  numerous  distinguishing  characteristics  than  the 
ndnnte. 

It  must  also  be  considered  that  Werner,  by  founding  the 
knowledge  of  rocks  on  a  system  of  geognosy,  hai  l>een  led  by 
juxta-positions,  and  other  accidental  circumstances,  observed 
in  the  confined  scale  of  Saxony,  to  diminish  rather  than  to 
eolat^  the  number  of  denominations;  tlie  result  of  which 
piKtice  would  evidently  be  to  obstruct  the  progress  of  the 
science  3  and,  as  he  is  Dot  versed  in  erudition,  his  own  deno- 
minationa  are  sometimes  unclassical,  and  so  vague,  as  to  give 
no  positive  idea;  of  which  esamples  may  be  found  in  his 
flinty  slate,  his  slate  porphyry,  and  hb  white-stone.  Indeed 
his  Dew  denominations  in  lithology  being  often  founded  on 
colour,  havelxen  sometimes  rejected*.  To  institute  new  de- 
nominations, it  is  evident  that  erudition  is  necessary ;  and 
this  leads  me  to  obeerve,  that  the  study  of  preceding  works 

*  Whto  be  due*  tlw  gena  ta  ulicona,  iniceid  of  v^lUceoui,  he  wnlbuniii 
ib^  vhh  i^  bite  gcioi  (rock  ajttsli.  Sic.),  nhich  are  liliceout. 
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Stadieft 
reqoitifce. 


on  the  8ul(|eet  is  indispensable  to  a  complete  treatise  on  pe> 
tralogy,  which  should  enable  the  student  not  only  to  knoir 
the  substance,  but  the  denominations  used  by  fbitiier  mine* 
ralogists  and  traveUen,  and  by  historians^  philosophen»  and 
poets,  which  will  not  only  enlarge  his  ideas  but  g^ve  him 
more  accurate  knowledge.  And  as  few  of  the  scjences  can 
be  founded  on  personal  observations,  vita  breoit,  an  Icmga, 
and  the  brevity  of  human  life  will  not  pennit  a  petralogist  to 
pass  forty  years  in  the  Alps  with  Sanssure,  thirty  in  ftoumy 
with  Werner,  &c.  &c.  he  will  of  coune  acquire  infinitely  man 
knowledge  by  the  study  of  their  work^  than  by  any  pwional 
observations;  so  that  this  science,  like  all  others,  reralls 
from  accumulated  knowledge. 

These  observations  shall  be  concluded  with  Werner's  ar^ 
rangement  of  the  rocks. 


remei^                                 Class  I.     Primitive  Rocks, 

1  Granite. 
9  Gneifls. 

3  Mica  Slate. 

4  Clay  Slate. 

5  Primitive  Limestone. 

6  Prinutive  IVap. 

7  Serpentine. 

8  Porphyry. 

9  Sienite. 

10  Topaz  Rock. 

11  Quartz  Rock. 

12  Primitive  Flinty  Slate. 

13  Primitive  Gypsum. 

14  White-Stone. 

Class  II.    TV 

wmtive  Rock$. 

1  Transitive  limestone. 
9  Transitive  Trap. 
3  Grey  Wacke. 

4  Transitive  Flinty  Slate. 

5  Transitive  GypsuuL 

Class  HI.    Floetx 

or  Stratiform  Rocks, 

I  OM  Red  Sandstone,  or 
first  Sandstone  Forma- 
tion. 

«  First,  or   oldest   Fkx/tz 
Limestone. 

3  First,   or  oldest   Floets 

Gypsum. 

4  Second,     or    variegated 

Sandstone  Formation. 
6  Second  Floets  Gypioni. 

tHTBOSUCTIOH. 


0  Secaml  PloelE  Limestone, 
f  Tlurd  Pteet«  Sandstone. 
8  Rock  Salt  Fbrmation. 
&  Chalk  Ponnation. 
lO  FloeU  Tiap  FonnaLion. 

Class  IV.    Jlhtv'ud  Kocki. 
1  Pbit. 
S  Saad  and  Gravel 

«  Bog  Iron  Ore. 


1 1  Independent  Coal  Form- 
ation. 

12  Newest     Floelz     Trap 
Formation. 


5  Nagelfluh. 

6  Cak-ttiff. 

7  Calc-aiuter. 


Class  V.      Volcamc  Hock*. 


I  BunttClsv. 

S  Kirtelrin  jB«per. 

S  Euih-Slag. 


4  ColumnarClay  Ironstone. 

5  Poller,  or  Polishing  Slate. 


Tnt  rolcaiBe  Rocki. 


t  EJiect«d  Stones  and  Asines. 
9  Different  Kinds  of  Lara. 


3  The    Matter   of  muddy 
Eruptions, 


§  4.    .liimisnon  of  Iron  as  an  Earth. 

The  admission  of  iron,  not  as  a  metal,  but  as  an  earth, 

may  occasion  some  hesitation ;  and  a  few  preliminary  obser- 

(ations  became  necessary.     Many  eminent  mineraloeists  and  Admitted  by 

,      .  ^     ,  ,    1     i_  ..      ...     -  .1  formeriuUwni. 

geoLogists  haie  Jed  the  way  to  tins  improvement,  thougii 

they  have  not  formally  introduced  it  into  a  system.     It  may 
be  preferable  to  adduce  their  testimonies  in  chronological 

Linneus  haa  thus  expressed  himself,  in  his  brief  and  em-  Liiuieui. 
phatic  language:  "  I  have  sedulously  enquired,  duriog  my 
larious  travels,  into  the  production  of  stones,  and  have 
learned  (hat  it  is  effected  by  precipitation  and  crystallisation ; 
uid  ttat  earths  arc  deposited,  while  quartz,  felspar,  and  mica 
rise  up.     The  female  earths  are  impregnated  by  the  male 
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salts,  whence  a  more  noble  progeny  3  but  many  of  the  latter 
are  derived  from  Iron,  a  Proteus  who  changes  according  to 
Inflnence  of  the  disposition  of  each  wife/'*  He  thus  insinuates  his  opi- 
iron.  i^on  of  the  wide  influence  of  iron,  a  metal  which  belongs  to 
all  ages  and  formations  -,  and  whose  power  is  prodigious  and 
perpetual,  even  in  animal  and  vegetable  life.  Bergman  has 
indeed  asserted  a  similar  Mode  diffusion  of  gold,  which  has 
escaped  the  more  recent  and  precise  tests  of  chemistry,  and 
is  now  rather  regarded  as  imaginary ;  while  the  most  nume* 
rous  and  exact  experiments  more  and  more  evince  the  uni- 
versality of  iron,  which  drops  even  finom  the  atmosphere  as 
the  chief  ingredient  of  what  are  called  meteoric  stones,  and 
supplies  volcanoes  from  the  lowest  abysses  of  the  earth.  Iron, 
the  grandest  of  the  metals,  is  not  only  the  most  widely  dif- 
fused, but  the  most  usefiil  to  mankind  in  all  the  stages  of 
society,  and  without  it  civilisation  would  be  unknown  ;  as  it 
furmshes  the  spade  and  the  plough  to  the  agricultor,  tools  to 
the  artisan,  the  compass  to  the  mariner,  armour  and  weapooi 
to  the  hero,  and  ink  to  the  eternal  theme  of  the  author. 
But  waving  these  considerations,  Linneus  has  thus  sufficiently 
expressed  his  opinion  of  its  influence  in  the  constitution  of 
rocks  and  stones. 
Cronstedt.  Cronstedt,  who  may  be  called  the  grandfather  of  modem 
mineralogy,  as  Bergman  is  the  fiither,  had  long  ago  a  Bunt 
discovery  of  this  truth  3  for  among  his  nine  earths,  sevenl 
of  which  have  since  been  discarded,  he  reckons  Garnet  Earth, 
which,  as  that  substance  is  strongly  impregnated  with  iron, 
can  only  be  the  biderous  earth  here  mentioned.  Bergman 
also,  in  his  Sciagrapbia,  which  laid  the  foundations  of  modem 
mineralogy,  especially  reckons  the  ferruginous  among  the  six 
principal  earths,  as  he  includes  the  barytic.  In  his  account 
of  carbonate  of  lime,  he  mentions  that  it  is  seldom  free  from 

*  Lidiogenettain  studkMe  m  itineribuf  quaesivi,  dedlciqae  mn  absolvi  Pne- 
dpiutjone  et  CrytCAlliaatione ;  atqoe  Terns  prwtemi,  ted  Qutrtzum,  Spatuv, 
Micamque,  enurgere.  Terras  femineas  deio  impregnari  a  Salibus  masculis» 
indeqoe  prognasci  Nobiliores  j  horum  vero  plurimos  a  Mane,  ProCeo  magia 
iDUtabili,  pro  indole  cujiucunqoe  conjugis.     j^rwi.  a  Gmdin,  p.  4. 
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Iron,  which  ia  found  t\tn  in  the  most  transparent,  the  calca- 
ROUS  spar  of  Iceland  ;  "  and  it  may  be  said  in  general  llial 
all  miocnik  cnnlain  ibat  mctaL"* 

To  these  eminent  testimonies  may  be  added  Kirnnn,  who 
hiu  tietaiy  ^iproached  to  this  division  ;  for,  after  describing 
the  sitii[rfe  earths,  he  proceeds  as  fullows  : 

"  Caica  of  Iron.  To  these  simple  earths  we  must,  also 
annex  the  consideration  of  cakes  of  iron,  as  Ihey  almost 
alnajs  accompany  earthy  or  stony  substances,  are  mixed  at 
cDiDtidned  with  them,  and  are  the  source  of  many  both  of 
their  external  appearances  and  internal  properties. 

"  Calces  of  iron  are  formed  of  iron,  combined  with  dif- 
ferent proportiona  of  pure  air,  and  frequently  of  water  also, 
and  filed  air. 

"  One  hundied  parts  metallic  iron  are  capable  of  taking 
up  66  or  70  of  pure  air.  When  ItX)  parts  iron  contain  but 
40of  this  air,  the  compound  \s  still  magnetic."'!' 

In  another  place,  after  observing  that  any  earth  which 
forma  leas  than  one  twentieth  of  a  compound,  ia  seldom  of 
any  importance,  he  proceeds  to  state  that  calces  of  iron  in- 
fluence in  tome  measure  the  properties  of  a  compound,  even 
when  they  do  not  exceed  one  thirty-third  part  of  the  whole, 
that  is,  three  in  the  hundred ;  and  if  they  be  themselves 
magnetic,  they  communicate  that  property  to  compounds  of 
which  they  form  above  one  tenthj. 

In  a  later  production,  and  with  more  ample  information, 
he  presents  the  following  remarks.  "  The  proportion  of  the 
diffi^rent  materials  contained  in  the  chaotic  fluid  to  each 
other,  may  be  supposed  upon  the  whole  nearly  the  same  as 
that  wWch  they  at  present  bear  to  each  other;  the  siliceous 
earth  being  by  tar  the  most  copious ;  next  to  that,  the  fer- 

•  Ft.tr.  l-9!l,i.  170.  ■".  378. 

t  Min.  i.  17.     Cdc«  inn  powiea,  now  called  mjds,     Thomson,  i.  132. 

:  lb.  p.  48.     In  Li>  traliw  on  <he  Migiwi  (Mem.  R.  I.  A.  «].),  Mr.  Kir- 
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Dolomieo. 


Pitriii. 


rugiQOUf;  then  the  argillaceouB  and  calcaupeotU ;  lastly^  tim 
loagwfsian,  barytic,  ScottUhu  aad  Jargaoic^  in  the  order  i$. 
which  they  are  named ;  thft  metallic  substancea  («i;oa|il  vmij 
most  tpaiingly/*'  After  such  iUustmua  authora,  iX  ia  sc^fcdj 
necessary  to  mentioft  the  singular  ideas  of  Laa^atherie*. 

In  his  celebrated  memoir  on  locks,  Oolomieu  obse^vta  thaft 
they  are  chiefly  oonposed  of  $mur  principal  earthy  to  which 
majT  be  joined  iron,  or  the  earth  which  produces  it :  lyi^  ha 
adds  that,  in  this  vkoggioir,  '^  he  never  considers  iroa  UMte 
the  relation  of  its  rnetaliic  properties*,  but  as  a  sin^pda  eavtb^ 
susceptible  of  the  savae  kii^  of  combination  aa  tl^  othtf 
aleniftntary  eartha.**t  In  his  theory,  Dolomitu  i^upposes  that 
the  precipitation  of  the  principal  eai^hs  took  pbN9C  in  the  U^ 
lowing  order :  the  siliceous,  the  argillaceous,  thj^^iagoesia^j 
conteeiporary  with  which  two  lasty  was  t^  of  the  Semi- 
ginow^  qCa  a&  it  i»  hare  dfcpo^ii^ated  from  the  Ciprod^,.  tidf^ 
rous ;  and  last  of  all  the  culcareotJM^* 

Ii^  the  continuation  of  thia  m^emoir  he  oonakteigi.  theag- 
gregation  of  the  five  pdncipa}  earths,^  estimated  aiDcoidiag  te 
its  comparative  force,  to  be  in  the  following  arsaageneait : 
ailipeous,  aigillaceous,  feiruginous,  calcareous,  and  ipagiMtr 
siao.  He  remark^  ae  a  singularity  in  the  ferruginous  eairth, 
thttt  it  often  lends  moi^  hardnesa  and  solidity  to  magsaa 
whei^  it  is  simply  mingled,  than  it  can.  acquire  when  it  is  ia 
a  state  of  purity.  He  afterwards  proceeds  to  wapiouaoUeKv% 
tiposon  the  force  of  adhesion  of  these  five  principal  easltis, 
and  gives  a  tahle  to  iUuatrate  this  quality. 

Fatrin,  who  often  loclkB  upon^  nature  with  an  original  and 
ioqiusitive eye,  has  intioducad  saepy  iUustratioea of  theiM^ 
eetsitj  of  the  sidoraus  d^vi^ioi^.  Among  the  prie^itive  schiali 
he  eeumeKatea  "  Ferruginoua  Slate.  Thia  slate  i&  rhiifliL 
composed  of  indurated  clay,  abundantly  mixed  with  Oxyd  of 
Iron,  either  black  or  brown,  but  sometimes  yeUow  or  red. 


*  Theorie  de  U  Tene,  Tome  i.  p.  435*  Tome  ir.  p.  45,  &c* 
f  Joum.  de  Pliytique,  Tome  399  for  179I9  p*  374. 
t  lb.  383. 
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wjtb  »  little  ipiartz,  and  a  considerable  portion  of  must, 
Tltis  rock  is  one  of  the  oiosl  commoa  in  the  norlbern  couii* 
triM,  vf  here  inm  ia  aiugtilarly  abundant.  The  eastern  side  of 
(he  Vni  mountains,  for  an  extent  of  about  five  hundred 
itagaea,  from  north  to  south,  is  almost  entirely  composed  of 
It."  He  sftenfards  obaervea,  that  in  Siberia  many  moun- 
taiovare  compoMKl  of  trap  or  basalt,  "  containing  masses  ar 
veiDiofgnnite)  while  the  granitic  mountains  oFten  contain 
veJM  and  mitaes  of  trap  or  hornblende."*  Thi^  last  obser^ 
*MioD  ma^  be  universally  extended ;  and  evinces  [hat  sidciite, 
and  eTcn  trap  or  basaltin,  is  at  least  as  ancient  as  granite, 
which  has  hitherto  been  gratuitously  admitted  as  the  most 
ancient  of  all  the  rocks.  He  also  adds,  that  he  has  seen 
large  mouiKaios  of  hcOnblende,  or  siderite,  io  the  Altaian 

•  tn  treating  of  iron,  Palrin  obsenes  that  the  veins  or  beds 
of  iron  ore,  are  comtantly  parallel  to  the  beds  of  (he  rock, 
which  ID  the  pirimilive  mountains  ai^  often  vertical,  and 
»eem  fhtm  the  firet  to  haie  formed  an  ititi^ral  part  of  tUe 
inouutoin  which  contains  them;  whence  Buffon  has  called 
ihem  primordial  mines  j  whilst  the  vuns  of  other  metab 
a1ino6t  always  intersect  these  beds  under  different  angles, 
sometinies  e>en  at  right  angles,  and  evidently  appear  to  have 
been  of  a  fonnation  posterior  to  that  of  the  rock.  He  pro- 
ceeds to  observe  that  the  mountain  of  Blagodat,  on  the 
eastern  side  of  the  chain  of  Ural,  consists  of  thick  beds  of 
iron,  separated  by  others  of  slate  and  a  kind  of  trap.  In 
that  of  Keskanar,  in  the  same  quarter,  the  celebrated  mag- 
nMs  are  mixed  with  a  quantity  of  greenish  siderite  in  small 
spots,  and  extremely  resplendent  when  the  stone  is  polished. 
Id  the  Altaian  chain,  vertical  beds  of  an  ochry  slate  alternate 
with  compact  beds  of  black  iron  ore.  The  primordial  beds 
are  chiefly  composed  of  black  iron  ore,  often  magnetic  i  the 
strongest  magnets  of  Siberia  being  those  which  present  la- 
minar parts,  sometimes  of  iron,  sometimes  of  hornblende  or 


•  . 
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Berpentine.  The  nucleus  of  the  earthy  as  he  observes,  nomk' 
be  chiefly  ferruginous,  as  is  not  only  announced  by  the  gene- 
ral phenomena  of  magnetism,  but  by  the  observations. apd 
experiments  of  Maskelyne  and  Cavendish^  which  show  that 
the  specific  weight  doubles  that  of  rock  crystal*. 

In  his  mineralogy,  Patrin  begins  with  a  description  of  tiiA. 
primitive  rocks,  which  he  introduces  by  tha^  of  the  chieC 
substances  of  which  they  are  'composed,   namely,  quartj^ 
felspar,  mica,  and  schorL    This  last  term  is  generally  used 
by  the  French  geologists  for  siderite  or  hornblende.    ''  OfteOt*^. 
says  Patrin,   "  it  forms  considerable  masses  of  rock,  and- 
even  entire  mountains.     When  the  schorl-rock  presents  a 
distinct  laminar  texture,  it  is  called  hornblende ;  when  the 
texture  is  of  an  earthy  appearance,  it  is  named  Camcene,** 
This  last  word  is  often  used  by  the  French  for  basaltin. 
Thus,  in  the  opinion  of  this  great  observer,  who  has  passed 
many  years  in  the  mountains  of  Siberia,  schorl  or  horn-, 
blende,  oomposed'of  siderous  earth,  is  as  primitive  as  any  of 
the  rocksf. 
Magnetism.       But  while  these  great  geologists  admit  the  ferruginous  or 
siderous  among  the  principal  earths,  they  seem  never  to  have 
connected  this  idea  with  that  of  most  writers  on  magnetism;, 
who,  in  order  to  explain  that  phenomenon,  are  forced  to 
admit  that  the  nucleus  of  this  our  planet  is  a  mass  of  iron :« 
and  as,  according  to  all  theories,  the  substance  which  ia^ 
nearest  the  centre  must  be  the  most  ancient,  of  course  the. 
mderous  earth  must  often  partake  of  this  antiquity  ^  and  in- 
itead  of  ranking  It,  with  Dolomieu,  in  the  third  or  fburtli 
•occession,  it  may  be  more  properly  classed  in  the  first.    lor 
the  mica  of  granite,  and  often  in  the  felspar,  and  even  in  the: 
quartz,  a  portion  of  iron  is  discoverable :  and  basalt,  which, 
contains  a  large  poiition  of  iron,  is  sometimes  intermixed 


*  Mtn.  V.  1 1,  48,  341.     The  mountains  of  SeliDgi,  he  sa^,  are  clijefly  of 
bomschiefTer  aixl  hornblende. 

f  Siderite  and  schorl  thoot  aoon  quartz  and  feUpar,  to  are  m«ce  ancient : 
lo  lidcrita  and  btitlt  inienect  granite.  ' 
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*ilh  primci-al  granite*.  In  the  other  most  ancient  roclu, 
particularly  lh(Me  of  hornblcade or  sidEriCe,  iron  abo  abounds; 
IS  it  does  in  JKper,  common  slate,  trap,  scrpenline,  and  the 
oldest  gandilonc. 

ll  way  be  oeceisaiy,  honever,  to  introduce  a  distinclioo 
brtmen  tlie  Sideroua  Earth  and  metaUic  iron,  which  must 
cfepnid  upon  the  proportion  tn  be  found  in  various  substances, 
Ab  Ihr  alkaline  earths,  Ihmigli  thi-^  yield  metals,  will  scarcely 
by  any  mlncrnlugist  be  classed  anioii^  metallic  substances  ^  bo 
Sideraua  E«rth,  though  it  yield  iron,  ma;  be  admitted  among 
the  other  principal  substances  of  that  class.  In  fact,  as  the  pr.  Dai^'t 
recrat  discoveries  of  Dr.  Davy  evince  that  the  alkaline  earths,  '''*=o'"="ei. 
that  is  the  mlcareous,  magnesian,  barytic,  atrontianic,  are  of 
a  metallic  nature  or  yield  peculiar  metals,  while  be  suspects 
the  olher  earths  to  be  in  the  like  predicament  (as  the  sili- 
ceous has  eiace  proved),  it  would  be  absnrd  to  reject  iron  as 
an  earth,  merely  because  it  yields  a  metnl. 

It  has  already  been  seen  that  the  preaeoce  of  this  earth,  Paver  nrirnn. 
even  in  a  Hnall  quantity,  is  so  powerful  as  greatly  to  affect 
the  compound ;  and,  by  altering  the  (|uality  of  its  mode, 
even  to  cliange  its  substance  and  denomination.  Among 
many  examples  may  be  mentiuned  the  livalitc  of  Daupliiny, 
vrhich  only  contains  10  of  iron  in  100,  yet  the  form  of  the 
crystals  is  that  of  the  iron  ore  of  Elt>a.  Many  mineral  sub- 
stances receive  Ibeir  denominations,  not  from  the  abundance, 
but  from  the  influence  of  particular  earths  ;  for  the  greater 
part  of  the  argillaceous  and  talcous  rocks  contain  two  thirds 
or  three  quarters  of  silex ;  so  that  if  the  abundance  alone 
were  regarded,  two  of  the  chief  denominations  of  the  mi- 
neral kingdom  would  be  rejected.  In  many  instances,  the 
atergy  of  one  ingredient  has  far  more  force  than  the  abun- 
dance of  another.  An  able  chemist,  after  discussing  some  Enereyol" 
difGcuHJes  of  this  kind,  thus  proceeds :  "  These  circiun-  'lereo'enB. 
ataoces  no  doubt  arise  from  the  modes  of  cfaemical  analysb 

*  Tbc  gnniie  of  the  Hicu  mn  tfltcii  ihe  Magnci.    Jam.  Min.  Sc.  Iilei, 
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being  yet  in^rfect  -,  and  particularly  from  our  being  ttiQ 
almost  wholly  ignorant  of  what  determines  th6  properties  of 
compounds  so  complicated  as  minerals  generally  are.  All  tlw 
ingredients  are  not  to  be  regarded  as  equally  energetic^  or  ai 
in  the  same  propoition  contributing  to  tfie  peculiar  constltii- 
tlon  of  a  compound  -,  and  if  one,  which  in  its  relation  to 
others  is  comparatively  feeble  in  its  action,  be  present  in 
Uurge  proportion,  it  leads  to  erroneous  conclusions,  when,  in 
determining  composition,  we  attend  merely  to  the  relatife 
quantities  of  the  principles,  without  attending  to  their  refai- 
tire  energies.  This  has  been  generally  hitherto  done;  and 
among  the  earthy  fossils,  the  predominating  principle  baa 
always  been  regarded  as  that  which  is  present  in  largest  pro- 
portion, though  the  reverse  is  probably  frequently  just.* *♦ 

§  5.  Miscellaneous  Observations. 

This  introduction  shall  be  closed  with  some  miscellaneous 
remarks,  which  may  not  be  found  unuseful  for  the  previous 
consideration  of  the  reader. 
The  science  A  grand  cause,  as  elsewhere  observed,  of  the  slow  progress 
of  minerak^,  when  compared  with  other  parts  of  natural 
history,  is  that  it  is  too  wide  for  the  labours  of  one  man} 
whence  some  important  parts  have  remained  uncultivatedtt 
while  others,  often  comparatively  minute,  have  been  discusati 
with  great  care  and  anxiety,  according  to  the  peculiar  studies 
and  inclinations  of  the  several  authors.  The  progress  of 
zoology  and  botany  has  been  greatly  assisted  by  the  pubUca* 
tion  ot  detached  works  upon  several  divisions ;  and  even  ttm 
mosses  snd  Uchens  have  been  fbund  sufficient  for  one  maii^ 
attention,  in  the  brevity  of  human  existence.    Recent  authors 

*  Mamj*s  Chemistry,  iti.  7>  He  had  already  nid,  p.  5,  '*  each  riimJi 
etrth  gWing  na  name  to  an  Onter,  under  which  are  arranged  the  feaaiii.  la 
which  it  it  fredofnmant,  or  to  which  it  gives  a  predammaUng  ckaracter,"  And 
ao  Bergman,  the  father  of  modem  mineralogy,  in  the  preface  to  his  Sciagrw^ 
pkuit  17B3 :  "I  liave  derived  the  genera  from  the  dominani  principle  {  tnd  dit 
tffciet  £tOB  the  divene  mtxtorea." 


too  eztemive. 
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uiaa  tiKW  two  ku^iiloias  have  besce  been  eiubletl  to  gUan 

tbn  nmt  ioterestii^  tofucs,  and  to  fono  gener^  coBijiilalkHii 

qI  g(v-at  meriX  «nd  accuracy.     For  as  ci(a  Arevu,  or*  loHga, 

w»a  ibo  ujoo  of  Uijipocrates,  who  compiled  bis  classical  prtH 

duciiccu  <ia  oiMUi:iae  from  cases  preserved  in  the  templM,  ao 

io  ail  llie  tiher  sciences,  the  mere  observaiioos  of  one  maa 

wjU  Bul  comtilute  a  science  or  a  systent.     Souaoure  puscd 

forty  ye^xa  vuoagst  the  Alps ;  aod  if  the  jrears  coaaamed  by 

ntlicr  tntvcller^  aod  authore,  wlio^  works  liave  be«D  \uxd  in 

thn  prcacat  coiuiHlatiua,  w«te  computed,  tbey  nigbt  amouat 

U  a  thuoaaiid  ;  a  puriwl  iKloaging  to  nature  and  sciencei  * 

but  otA.  to  man.    Henci;  tUe  utility  of  g^euiral  systems  or      Vlilxt*  of 

cumyHatwits,  wliicli,  by  combining  in  one  view  the  observa-   '''""'P''"'""' 

twos  ofpnictKal  or  scieoliJic  predecessors,  not  only  by  colLk- 

tisn  and  cUmuq  render  them  atota  intelligiUe,  but  ascertaia 

Uw  piogiw  attained  by  any  science ;  bo  tbat  bture  dilig«iw:4 

may  nut  be  wasted  in  the  investigation  of  sutyects  already 

iUuatratttd,  but  be  directed  to  such  parts  as  remaia  unculti- 

vatctl  and  ab>cure.     lu  this  also,  as  in  the  other  sciences, 

waee  gcniiia  i&  required  to  build  a.  sysleni,  than  to  maioa 

obtervjaiuus.     In  the  Litter,  Netvlon  must  yield  <o  HeiiwheL 

As  tb*  atoidy  of  ntosnlogy  coromsnced  upon  iKiBci|rin  Pernio^  dif- 
aftervrard»  bund  to  be  inadetjuate  and  erroneo«a ;  so,  by  a  l^orv' 
■iiailar  £ttality,  tie  study  of  roclu  has  been  confounded  with 
wiwt  is  called  geoiogy,  or  the  doctrine  of  the  conatitution  of 
tbia  globe,  which  rathsr  belongs  to  natural  ptulowfriij^ 
fttnlogy,  like  Uthology,  or  metallogy,  is  a  science  which 
must  b«  studied  by  th«  geologist  i!  but  a  theory  of  the  earth 
■wy  m  well  be  studied  m  a  f^Mt,  a»  in  a  rock;  hkI  ths 
m^Mted  plaina,  aa  being;  hmkb  the  ceatie  of  the  earl^ 
auut  ajfiwd  more  topks  than  the  k^y  rocks  aod  the  m(Hi»> 
tiiw.  Then  ia  no  reason,  therefoK,  partkululy  to-  cannecC 
gttniogs  with  geology,  or  wbBt  some  call  geognosy  :  and  it 
«a«ld  be  alika  absurd  aod  useless  if  a  rock  conkl  Bod  ho 
clawed,  withoot  a  disacrtaliaa  to  dctenainc  its  anth^pufc^ 
N«  can  any  raMOB  bo  peicuyed  why  Wanoer  ihmid  teptiA 


little  toun. 
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empirical  characters  as  the  chief  in  regard  to  the  roclcs, 
while  he  justly  considers  them  as  the  last  and  meanest  in  the 
consideration  of  other  mineral  substances.  Here^  as  in  other 
provinces  of  the  mineral  kingdom,  there  is  no  infiiUible 
guide  but  Chemistry ;  upon  which  alone  a  rational  and  dura- 
ble system  can  be  founded.  And  if,  as  some  few  suppose, 
chemical  operations  lead  us  to  educts  instead  of  products, 
the  difference  remains  the  same,  and  the  distinctions  equally 
dear. 
Fotility  of  Yet  some  ingenious  men,  who  have  made  a  tour  of  a  lew 
hundred  miles,  aspire  to  the  study  of  geology,  and  speak  of 
their  observations  with  all  the  pride  of  ignorance,  and  all  the 
vaunts  of  enterprise  $  while  one  simple  perusal  of  Saussure*s 
work  would  teach  them  that  they  knew  nothing.  In  the 
momentary  duration  of  human  life,  as  man  writes  with  his 
hand  on  the  table  and  his  foot  in  the  grave,  infinitely  more 
knowledge  must  be  acquired  by  the  study  of  former  authors, 
than  by  trifling  observations,  which  would  probably  not  even 
have  been  made  if  the  fugitive  traveller  had  previously  studied 
the  subject,  or  had  even  once  revisited  the  spot,  as  Ferrara 
has  observed  of  Dolomieu.  While  an  author  in  his  cabinet 
studies  the  whole  globe,  and  the  collective  labours  of  two 
thousand  years,  these  little  journeys  only  impress  him  as 
puerile  excursions ;  and,  in  conversation,  he  regrets  to  find 
the  smallest  tourists  the  greatest  boasters.  Da  Costa  haf 
illustrated  this  truth  by  a  ludicrous  story :  Dr.  Meara,  having 
the  greatest  respect  for  his  own  abilities,  and  regarding  ha 
own  discoveries  with  much  admiration,  was  travelUng  on 
Landsdown  near  Bath,  when  he  observed  a  kind  of  chalk,  of 
quite  a  new  species  if  not  genus,  being  of  a  white  odour, 
remarkably  pure,  but  above  all  very  hot  in  the  mouth ;  and 
in  consequence  he  wrote  a  dissertation  to  prove  that  this 
chalk  alone  was  the  long  investigated  cause  of  the  heat  of  the 
Bath  waters.  This  celebrated  discovery  has  passed  into  tlie' 
last  edition  of  the  valuable  minenJogy  oi  Wallerius,  wiio 
even  quotes  Da  Oosta  as  his  authority  for  this  new  cha&^ 
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though  that  patient  writer  had  only  mentioned  it,  to  inform 
bis  reatlei^  tliat  it  was  unalacked  lime,  which  bad  fallen  from 
a  bn^ea  can. 

Such  tourists,  while  they  have  themselTcs  seen  as  little  oa  smdy  orcock*. 
tbcy  have  read,  are  an  loud  as  Dr.  Mcara  in  their  assertions 
that  rock*  can  only  be  studied  in  nature  ;  while,  in  fact,  it  is 
ns  inipo^ible  to  discern  rocks  from  nature  alone,  as  from 
books  alone.  The  one  nmst  a&aist  the  other,  The  vague- 
ness of  ideas  in  the  works  of  Dolumieu  and  Faujas,  and 
in&ay  ot1t«r  ob^n-crs,  is  such  that  nottiiug  can  be  learned. 
But  bow  dtAtinguUh  rocks,  or  acquire  accurate  knowledge, 
&nm  works  of  which  the  authors  cannot  diatio^ubb  a  gianite 
from  -.1  porphyry,  &c. }  If,  in  zoology,  a  horse  was  called  a 
bon  by  one  writei',  a  tiger  by  another,  a  leo^iard  by  a  third, 
and  a  paiilher  by  a  fourth,  what  knowledG:e  could  be  acquired ) 
or  if,  in  botany,  the  rose  of  one  author  was  the  lily  of  an- 
other, while  others  styled  it  by  a  hundred  different  names  i 
While  BiilfimaDd  his  cfisciplcs  speak  with  contempt  of  nomen< 
clature,  tliey  might  as  well  tell  us  that  in  civil  history  the 
actions  of  Porajiey  might  he  nsevtbed  to  Caisar,  and  Ihoae  of 
Anibooy  to  Cleopatra,  for  of  what  consrqvience  are  names  ? 
SflUEiure,  with  bis  usual  judgement,  pursued  a  very  different 
course ;  and  the  most  laborious  parts  of  hb  work  are  evi- 
dently those  in  which  he  attempts  to  establish  a  precise 
nomenclature.  It  may  safely  be  asserted  that  the  science  can 
bare  no  foundation  till  a  precise  and  rich  nomenclature  be 
established ;  and  that  till  then  it  will  remain  a  chaos,  and 
not  a  world. 

The  student  of  rocks  must  therefore  begin  with  a  precise 
oomeoclature,  as  otherwise  his  observations  cannot  be  of  the 
smallest  utility.  If  be  mean  to  pursue  tliis  study,  he  may 
also  find  it  more  interesting  to  pass  fh>m  this  arid  subject 
to  the  beauties  of  cryftallisatiou  and  the  metals ;  and  thus 
^m  great  and  general  ideas  descend  to  minute.  The 
student  of  zoobgy  would  scarcely  begin  with  enlomokigy. 
But  e\en  among  the  authors  of  mineralogy  there  are  ore  and 
dioes  :  and  who  would  beliere  that  an  hundred  authors  have 
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Adta  into  the  grossest  emm  oonceraing  ophite^  Ac  beoatise 
tliey  oegkctfld  to  consult  the  originml  passages? 
Apology  for       In  the  present  work,  it  is  hoped  that  the  want  of  attetttion« 
^  care,  or  labour,  will  not  be  aocusecL    The  author  has  seda- 

^  kmsly  eootployed  the  intervals  of  ten  years  in  this  productkniy 
particularly  three  which  he  passed  at  PbutIs,  where  he  had 
constant  opportumtiu  of  seeing  the  most  opulent  cabinet^ 
and  of  conversing  with  men  eminent  in  the  science,  as 
Fatrin^GUIet  Laumont,  Daubuisson,  and  others ;  not  to  men* 
tion  intenriewB  with  Haiiy,  and  with  Werner  during  his  slKXt 
itiy  in  that  capital.  It  was  resumed  at  intervals  of  other 
atodiesj  the  change  of  labour  being  itself  an  amusement. 
He  hopes  the  work  may  at  least  aqpire  to  the  humble  praiae 
of  utility,  the  diief  aim  of  his  bJbonrs :  Urar  dum  protim. 
In  the  pve&ce  to  his  grand  treasure  of  ancient  knowledge 
Phny  has  observed  that  it  is  laudable  to  mention  the  authors 
by  whose  works  yoo  profit.  Not  contented  with  eiact  refer* 
ences,  the  author  has  often  adduced  the  original  passages, 
not  only  for  the  sake  ef  greater  accuracy,  but  to  save  the 
reader  the  trouble  and  expense  of  consulting  many  works, 
which  perhaps  contain  only  a  few  pages  on  this  particular 
si^gect,  whkhhas  hitherto  been  treated  as  a  mere  appendage 
to  mineralogy.  There  are  also  numerous  extracts  of  great 
value,  firom  works  in  foreign  languages,  of  which,  froOt 
their  nature,  the  English  reader  can  scarcely  ever  expect  to 
aee  complete  translations.  These  eortiaeta  will,  it  is  hopedt 
feom  the  variety  of  thu<i;le^thi<IH  mm,  flowers  over  a  sub* 
ject  proverbially  bai  idhf '  wHH^pexpresaioDS  of  the  ob* 
asrvevs  themselves,  ia|paaasil^BpftrisiQg^'from  grand  phe- 

»%ith  somewhat  of  a 


dramatic  interest.  It  wmft  ab^^UMMembercd*  that  moeaie 
is  even  more  dUfaolt  I^Hi  t^tf^mg^^  incon^parably 
k»nger  duratkm.  Boffb  "Viiflw  "liMV  ^  UteraturBii 
that  a book^Mi^ ba^j^^qmCPn  ^adm 


reference  to  a  work,  wUcnne  can  WUMPfmore  nor 
would  contribute  little  to  the  instruction  of  the  learner.    The 
candid  will  hkewiee  conridar  the  entire  novelty  of  the  piaof 


wtiicb,  while  it  required  a  minute  attention  to  the  coDgruily 
of  the  part^,  must  abo,  like  a  new  road,  lead  to  mistakes 
and  deviations,  perhaps  more  numerous  than  the  author  can 
conceive ;  and  which,  if  pointed  out  wilh  benevolence,  he 
will  be  ever  ready  to  correct  with  gratitude.  "  Those  who 
hare  gone  before  us,"  says  an  ancient  clonic,  "  have  done 
much,  bat  ihey  have  not  finished  )  much  labour  etill  remains, 
and  much  will  remiun ;  nor  will  an  occasion  be  wanting  of 
adding  somewhat  even  to  authors  who  shall  be  bom  after  a 
thousand  ages."* 

■  Swu  multuiD  ilti  ^vninl,  qui  ui(e  n«  fuenmt,  ted  oon  ptregcnuiti 
■nluim  uifauc  mat  opoit,  miiltumque  lanbil,  IMC  uUi  Mtn  poM  milh 
MCaU  fwcloitetui  octuio  (liquid  uSjicicndi.    Sinica. 
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CORRECTIONS  AND  ADDITIONS. 

VOL.  I. 

p.  21, 

Note.     Compare  Ferrara's  accounts  in  Dom.  Xll, 

as. 

Note.     Verd  d'oeUlet  may  be  the  peculiar  bght  sea 

green  of  the  grow,  or  leaves,  of  aome  pinks  or  car- 

nsaions. 

9S, 

,  I.  15.     For  Eisenthom,  read  Eisenlhon. 

106, 

,  L  ai.    The  analysis  (jf  Slate  and  Mica  Slate,  by  Dau- 

biussoD,  is  in  the  Jatim.  de  Ph.  Juin  IS09. 

SlM....« 48.     6 

Afgil «3.     S 

MBgnesia 1,    6 

Peroxyd  of  Iron II,     3 

Osydated  Manganese 6 

pDlash 4,     7 

*_ 

Carbon 0,     3 

Sulphur 0, 

Water  and  Volatiles 7. 


Loss 1,     8 

100. 
Tliis  he  compares  with  Klaprotb's  analysis  of  Mica, 
which  yielded,  Silex  47,  Argil  SO,  Oxyd  of  Iron  15, 
of  Manganese  2,  Potash  15. 
137.  CoL  Imrie  (Tr.  Wern.  Soc.  i.  454).  says,  the  glutenite 
near  Stonehaven  consists  of  pebbles  of  quartz  and 
porphyry,  with  some  of  jasper,  bomblende,  horn- 
stone,  cemented  by  a  reddish  brown  feiruginous 
clay,  mixed  with  minute  particles  of  quartz  and 
mica,  but  which  only  fills  the  intervals.    At  Oban 


liv 
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the  cement  appears  a  blackish  grey  indurated  8and« 
composed  of  argil,  fine  sand,  black  oxyd  of  iron, 
and  is  slightly  coherent.  It  is  singular  that  thii 
glutenite  is  vertksd  on  the  E.  ftsd  horizontal  on 
theW. 
P.  155>  Note.  The  Black  F^reH  Mountains  form  another 
example. 

107,  Note.    Fbr  ava,  read  lava. 
*  874,  Note.    Far  Voyage,  read  Journey. 

34d,  1.  8,    Fbr  Marboid,  read  Marbot^. 


VOL.  IL 

64.    CSompare  the  sites  of  Bliagite  in  the  Appendix. 

100>  1.  2.    For  resemble  to,  read  resemble. 

221,  1. 2.  For  Roy.  read  Roz.  that  is,  the  Joorn.  de  Flu 
by  Roziere. 

267.  The  following  account  of  the  M  of  Rosenbeig  may 
not  be  unacceptable. 

*'  On  the  2d  September,  1806,  at  five  in  the  evening,  the 
Knippenouhl  Rock,  which  formed  the  summit  of  Mount  Ro« 
senbergy  was  on  a  sudden  detached  from  its  situation ;  and  at 
the  same  time  part  of  the  mountain,  of  several  feet  thick,  on 
the  western  side,  and  about  280  feet  thick  on  the  east  aide^ 
gave  way,  and  fell  into  the  valley  which  separates  the  lake  of 
Zug  from  that  of  Lauwertz.  One  part  of  the  mountain  fid 
into  the  lake  of  Lauwertz,  which  caused  such  an  agitation  in 
the  waters  of  the  lake,  that  they  overthrew  a  number  of 
boows^  chapek^  miUft^  &C.  along  the  lotitiiim  siiore.  Up- 
wards of  one  thousand  persons  were  the  victicte  o§  this  cala- 
mity. A  society  of  thirteen  travellers  were  on  the  road  from 
Arth  to  Schwitz :  nine,  who  walked  first,  perished;  thfiitlher 
four  escaped.  In  this  convulston  enonnona  pieces  of  rode 
wcie  carried  through  the  air  to  prodigious  distances.  The 
lake  of  Laawertz  has  lost  abore  a  quarter  of  its  extent.  That 
lieh  plain  which  was  so  beautifnl,  now  presents  a  mountain 
•f  near  ono  hundied  feel  lahei^i,,  •  kagua  and  a  half  in 
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length,  and  as  much  in  breadth.  The  villagea  of  Goldau 
Attd  Kothcn,  con&bling  of  one  hundred  and  fitleen  bouitea; 
ihal  of  Buiingcn,  of  one  hundred  and  twenty-six ;  and  lliat 
of  Kusluck,  have  lulally  dimppeared.  Of  Lauwerts,  which 
lost  tKentj-firc  limuies,  there  remain  ten  buildings,  all  much 
damaged.  Twenty  years  since  general  Piyffer  predicted  this 
catastrophe,  from  the  knoivledge  that  he  had  of  the  nature  of 
the  mountain.  A  professor  of  Schwitz  said,  that  above  Spiets- 
fleu  was  a  sea  of  water,  which  had  undermined  the  rock  fur 
sereral  years,  and  that  below  there  was  a  cavern  of  great 
depth,  where  the  waters  were  engulphed.  The  quantity  of 
water  which  has  fiUlen  during  the  preceding'ye.'irs  has  hastened 
this  catastrophe,  and  the  rains  of  some  weeks  pa»l  have  de- 
cided it.  Oa  the  10th  eight  hundred  persons  were  employed 
in  digging  for  the  bodies  of  those  who  were  destroyed  by  the 
bJling  of  the  mountain  at  Schvritz.  In  forming  a  channel  to 
draw  nlf  the  waters,  between  thirty  and  forty  labourers  were 
twallon'ed  up  by  a  torrent  of  muddy  crater,  which  broke  in 
upon  ihcm  suddenly."* 

Besides  the  plates  and  description  published  at  Paris,  there 
■re  three  large  views  draivn  and  engr-Aicd  by  Wicbel,  a  Swiss 
uttet,  wluch  the  author  has  seen.  The  eSect  is  not  that  of  a 
&l]en  clifl.  as  in  granitic  mountains,  but  that  of  masses  of 
rock,  detached  and  thrown  down  a  gentle  dechvity,  with  such 
impetus  as  to  overwhelm  every  obstacle,  and  spread  to  an 
amazing  distance. 

P.  306,  L  5.     For  tufa,  read  tufo. 

401,  L  16.     for  Pbouuction,  read  Productions. 
428,  Marginal  indication.   For  Former  rocks,  read  Forms 
rocks. 

•  Anniul  Reg.  1806,  p.  448- 
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SIDEROUS. 


SIDEGEA.  SIDEROUS  EARTH. 

The  name  sidegea,  as  not  unusual  iti 
compounded  words,  is  abbreviated  from 
two  Greek  terms,  signifying  iron  and  earth. 
The  reasons  for  the  introduction  of  this 
grand  division,  adopted  in  substance  by 
the  most  eminent  geologists,  have  already 
been  given.     Iron  acts  so  important  and 
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radical,  a  part  Id  the  constitution  of  our 
planc^  lioat  it  deserves  to  be  viewed  under 
varioiiia  aspects,  not  only  as  a  metal,  but 
as  an-^,  sixongly  impi^gnating  most 
of  the^odiers,  add  often  exerting  a  pre- 
dominating influence.  For  as,  since  the 
recent  discoverieiu|||i|^  earths  have  been 
kn^n  to  assumeVl^ /orm  of  metals,  so 
tbBq|j^fa^ b^  no  impropriety  in  considering 
^^^^K^^fijM  met^  tinder  the  form  of  an 
earth. 

When  a  substance  contains  more  than 
twenty-five  parts  in  the  hundred,  or,  in 
other  words,  one  quarter,  of  iron,  it  may 
be  worked  as  a  metallic  ore,  and  arranged 
under  that  denomination.  But  in  a  smaller 
quantity  it  will  fall  under  the  present  divi- 
sion, especially  when  intimately  combined 
with  the  other  earths.  It  was  by  metaUof 
gists  considered  as  a  calx,  or  latterly  called 
an  oxyd.  Mr.  Kirwan*,  who  has  r^htlj 
added  calces  of  iron  to  his  description  of 
the  earths,  says,  that  they  are  formed  of 
that  metal,  combined  with  different  pro- 

•  Min.  i.  17. 


portions  of  pure  air,  and  frequently  of  water 
also  and  fixed  air. 

**  One  hundred  parts  metallic  iron  are 
capable  of  taking  up  66  or  70  of  pure  air. 
Wben  100  ]Mirts  iron  contain  but  40  of  this 
air,  the  compound  is  still  magnetic."  His 
table  of  the  fusibility  of  the  simple  earths 
presents  some  curious  experiments  on  the 
mixture  of  calcined  iron  and  ruat  of  iron, 
with  other  substances,  which  show  the 
power  of  this  metal.  Even  when  it  only 
amounts  to  four  parts  in  the  hundred,  it 
sensibly  influences  the  compound. 

Sidegea,  or  siderous  earth,  is  so  generally 
diffused,  that  almost  every  mineral  sub- 
stance derives  its  colour  from  it,  from  a 
paJe  blue  to  the  deepest  red.  Animal  sub- 
stances contain  it ;  and  it  exists  in  the  ve- 
getable kingdom,  even  in  plants  apparently 
supported  merely  by  air  and  water.  It 
would  appear  that  even  the  atmosphere 
abounds  with  atoms  of  iron,  whence  per- 
haps the  meteoric  stones. 
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MODE  I.    SIDERITE. 

SlSctSf  Texture,  generally  crystalline,  as  in  the  saline 
or  primitive  marbles ;  the  prisms  sometimes  in* 
tersecting  each  other,  so  that  it  becomes  difficnil 
to  determine  their  figure*.  The  g^rains  are 
sometimes  so  small  that  it  assumes  a  compact 
appearance,  in  which- case  it  passes  into  baah* 

Hardness,  basaltic,  sometimes  only  maniHHic. 
Fracture  commonly  foliated,  sometimes  radiated, 
tough.    Fragments  rather  sharp. 

Weight,  siderose :  sometimes  approaching  the 
barytose. 

Lustre,  splendent,  shining,  between  Titreoai 
and  pearly.  Opake;  the  green  sometimes  trans* 
lucent  on  the  edges. 

Colour  generally  black,  sometimes  of  a  green- 
ish grey. 

Siderite  sometimes  composes  eiftire  monntaiiub 
but  more  commonly  occurs  disseminated*  or 
forming  veins  or  nodules,  in  granite ;  or  beds  in 
gneiss. 

This  important  substance,  which  is  i  j 

Uorabiende.  disseminated,  is  the  hornblende  of  the  f 
miners;  a  barbarous  term,  which,  like 


*  The  crystals  of  siderite  are  of  an  obloiig  quadrihloal 
while  those  of  mica  are  hezagooal. 


othera,  had  passed  iuto  the  science  before  it  be- 
came classical*. 

"  MouDtains  of  black  hornblende  exist  in  Si- 
beria, Reuovantz,  3!2  :  as  the  Tigereck,  4  Nev. 
Nord.  Beytr.  ID'i;  and  others  mentioned  by 
9  Henn.  271-  Frequently  mixed  with  quartz, 
mica,  or  felspar,  or  shorl,  and  eillu-r  greenish  or 
black.  Ibid.  But  it  is  more  commonly  found  in 
mighty  strata,  as  in  Saxony  ;  or  still  oftener  as  a 
coiutitoent  part  of  other  primeval  rocks,  as  in 
syenite  and  gruuslein ;  sometimes  in  layers  in 
gneiss,  or  granular  limestone,  or  argitlite;  and 
sometimes  in  horn  porphyry.  2  Berg.  Jour. 
1788.  508.  1  Lenz.  3i5.  1  Emmerling,  325; 
or  in  the  gullies  of  granite.  Herm,  Ibid.  Horn- 
blende slate  was  observed  among  the  primeval 
rocks  on  the  ascent  of  Mont  Blanc,  7  Sauss. 
241,  253,  mixed  with  plumbago;  Ibid,  and  on 
its  summit,  Ibid.  289." 

"  Strata  of  schistose  hornblende  occur  some- 
times in  gneiss,  as  already  mentioned.     At  Mil- 

*  BltnJ,  in  German,  sometimes  implies  £Jind,  samQtimesXal'e 
iidtctii/ul;  buc  the  name  seem*  rather  lo  have  arisen  from  iti 
twring  (he  appeaiance  of  llende,  an  ore  of  zinc,  which  was  also 
aHiBi  psetuia  gaieaa.  Bltnd,  or  in  modem  German  Mni^,  nci'er 
W  the  final  e .-  and  there  would  be  no  sense  in  Ihnd  horn.  But  as 
flic  rabttance  much  resembles  black  lUnde,  Bn<I,  when  struck,  often 
mmflti  like  horn,  the  etymology  is  very  cleSr.  A  French  writer 
r^\U  innslates  it  BUndt  dc  oirne.  Horostein  and  Hornsilrer  art- 
truilunl  at  horn. 
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tis  a  stratum  of  it  has  been  foand  over  granulv 
limestone.  Voigt  Prack.  33.  In  Lower  Siloim 
it  has  been  found  on  syenite.  4  Berl.  Beob. 
349.  Granite  sometimes  rests  on  it  2  Berg. 
Jour.  1790,  300.  Voigt  Mineral  Abhaudl.  95. 
Hence  there  can  be  no  doubt  of  its  being  a  pri- 
mitive stone.  A  mountain  of  it  exists  in  Trail* 
sylvania;  1  Bergb.  40.  Nay,  granite  has  baea 
found  in  it  1  Berg.  Jour.  17899  171«  It  is  fte» 
quently  mixed  with  mica^  more  rarely  with 
visible  quartz :  Emmerling*." 

Patrin  observed  in  Siberia  many  moimtaiiis 
entirely  composed  of  siderite^  and  cootaianag 
masses  or  veins  of  granite ;  while  reciprocaDy 
the  mountains  of  granite  often  preseat  veias  and 
masses  of  sideritef.  These  accidents  are  parti* 
cularly  frequent  in  that  part  of  the  Altaiaa 
mountains  which  approaches  the  river  Irtish. 

It  also  abounds  in  Bohemia,  Saxony,  Tyrolt 
and  many  other  countries,  not  to  mention  the 
isles  of  Arran,  Co),  and  Tirey;  the  district  ba^ 
tween  Lochlomond  and  Dunkeld,  and  other  parts 
of  the  Highlands  of  Scotland  >  and  also  near 
Holyhead  in  Wales. 

Saussure  describes,  §  674,  a  strange  mixtara 
of  massive  granite  with  a  grey  heavy  rock^  which 

*  Kirwan  Geol.  Est.  p.  181. 
t  Min.  i.  1S7. 


M  the  outside  appeared  of  a  ru9t-co1our.  Thi« 
is  evtdenUy  a  eideritc,  of  which  the  iroD  is  tle- 
compoeed.  Me  justly  observes,  that  both  must 
harecrvslalHsed  together,  and  of  course  wderite 
most  be  as  ancient  as  granite*. 

The  rocks  of  siderite  are  by  Werner  classed 
amoag  tlie  Primitive  Traps,  which  he  divide  into 
the  common,  the  granular,  and  the  schistose; 
with  two  mixtures,  siderite  with  felspar  and  with 
mica.  The  admixtion  of  mica  and  pyrites  is 
by  Daubuisson  regarded  as  characteristic  of  the 
primary  traps.  That  of  siderite  and  felspar  Prwiiti" 
constitutes  the  primitive  grunslein  of  Werner, 
including  the  common,  the  porphyritic,  the 
grunstein  porphyry,  the  green  porphyry  of  the 
ancients,  and  grunstein  slate  ;  which  latter  hafi, 
according  to  Dauhuisson,  been  called  horn' 
schiefer.  Some  of  these  primitive  traps  have 
been  arranged  under  the  large  and  vague  deno- 
minatioh  of  comienne,  roche  de  corne,  pterre  de 
come^,  by  the  French  mineralogists;  and  even 
bySoussure,  who  tells  us,  §  122fl,  that  when  the 
carnienne^  or  pierre  tie  corne,  has  marks  of  crys- 
tallisation, it  assumes  the  name  of  hornblende. 
Bat  as  the  stones,  confessedly  called  basalts  by 

•  The  nimiuit  <»f  the  Dome  <lu  GouU  consiiu  of  lideiil*  in  b 
sute  of  decomposiiion.     Id.  %  igSO. 
t  La  pifrrt  carnit  u  peutHiles. 
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the  ancients,  often  present  marks  of  crystal^r 
lisation,  being  sideritic  rocks  or  primitiye  traps, 
they  shall  be  considered  under  that  division. 
Wad,  in  his  account  of  the  Egyptian  minerals  in 
the  Borgian  Museum^,  observes,  that  the  bap 
Aoeientbanitsaltic  monuments  of  the  ancients  are  referable 
to  two  classes;  1.  The  primitive,  consisting  id 
black  hornblende^  or  siderite,  which  is  some? 
times  so  mingled  with  veins  of  felspar,  and  crfken 
with  quartz  and  felspar,  partly  rude  partly  ciys* 
tallised,  that  it  is  in  some  examples  difficult  to 
determine  whether  they  should  be.  placed  amoi^ 
the  basalts,  or  syenites,  of  Werner.  2.  This 
class  appears  of  more  recent  formation,  and  in 
all  respects  agrees  with  the  basalt  of  Werner, 
except  that  it  be  more  hard,  owing  to  the  inter* 
spersion  of  minute  particles  of  quartz,  being 
very  similar  to  the  stone  with  which  the  ancient 
Roman  ways  were  paved,  and  which  is  by  some 
called  lava.  Some  of  the  ancient  basalts  there- 
fore cannot  be  distinguished  from  siderites^  as 
the  ancients  were  not  conversant  in  the  minute 
discriminations  of  modern  science:  and  some 
monuments  which  they  would  have  called  \mr 
salts,  a  modern  mineralogist  would  rank  amOng 
the  black  granites.  But  as  the  ancients  cannot 
be  our  guides  in  mineralogy,  a  science  to  them 

*  FoMilia  JEgyptitca  Musei  Boigiani.     VeHirii,  1794, 4to.  p.  7* 


Btterly  onkoown,  it  is  sufficient  to  say,  that  the 
rocks  which  the  acute  Werner,  and  his  disciples, 
bave  classed  under  hornblende,  here  appear 
nnder  siDERiTE,  and  some  of  their  traps  under 
Bj^salt;  while  the  ti*ap  of  the  Swedes,  with  a 
I  fine  grain,  is  here  called  basaltin.  The  dif- 
ference indeed  is  rather  in  the  transition ;  the 
■chemical  analysis  of  siderite  and  basalt  being 
neaHy  the  same. 


SID£RIT£. 

'SUex 

ArgU 

Magnesia.  ... 

Lime 

Oxyd  of  iron  .  . 


BASALT. 

37       Silex 50 

29       Argil 15 

16       Magnesia 2 

Lime 8 

Iron 25 

100 

It  scarcely  needs  to  be  observed,  that  in  all 
substances  the  proportion  of  ingredients  varies 
according  to  circumstances. 

In  general  therefore  where  the  substance  has 
a  crj'stallised  and  silky  appearance,  it  must  be 
classed  among  the  siderites;  but  when  it  wears 
a  doll  or  earthy  aspect,  it  belongs  to  the  basalts, 
though  in  the  latter  shining  crystals  of  siderite 
may  be  interspersed. 

When  mica  alone  is  found  in  a  substance,  it 
cannot  alter  the  denomination,  for,  as  Mr.  Kir- 
Wan  has  observed,  there  is  scarcely  a  mineral  in 
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Gfoiisteiii* 


Wallerite. 


which  it  may  not  be  found.    But  the  mixture  of 
siderite  with  felspar  deserves  a  distinct  i^>pd* 
lation.    The  term  grunstein  or  green  stone^  mad 
by  Wemer»  has  been  deservedly  ridiculed,  at 
alike  vague  and  barbarous.     He  borrowed   it 
from  the  Swedes,  whose  grunstein  was  xealijr 
green.    It  is  further  objectionable,  as  he  eatieiida 
it  to  green  porphyry,  and  other  mixtures  of 
earthy  trap  or  basaltin.     As  many  new  appel* 
lations  are  wanted,  to  distinguish  with  brevity 
and  precision  the  different  kinds  of  rocks,  it  is 
proposed  to  call  this  mixture  wallebitb,  ill 
honour  of  Wallerius,  the  great  Swedish  fiither 
of  mineralogy.    The  other  kinds  of  gronsteia 
are  arranged  after  basalt;  as  by  their  earthy 
texture  they  differ  greatly  from  the  former :  nor 
can  the  black  and  green  porphyry  of  the  an- 
cients, classed  by  Werner  under  this  headj  be 
considered  as  having  any  other  basis  than  com- 
mon trap. 
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Aspect  1.  Uniform.  Black  siderite  of  Egypt 
This  substance  is  more  generally  found  mingled 
with  granite ;  but  scarabcei  and  other  small  sculp- 
tures sometimes  occur  in  it,  and  sometimes  in  that 
ore  of  iron  called  hematites*. 


•  SecWa4  p.Saftd3f. 


Black  sideritc  from  Mount  Sinai.  Given  to  the 
author  by  Roziere,  a  skilful  mineralogist,  who 
accompanied  the  French  expedition. 

Compact  siderite,  from  the  isle  of  Col,  Scot> 
land. 

TTie  same,  frtwo  the  iron-mines  of  Sweden. 

The  same,  of  a  browniali  and  grey  colour,  from 
Finland. 

Green  siderite,  from  Sweden. 

SaiusuFe  mentions,  ^  I8S4,  beautiful  beds  of 
blaclc  sidcrite,  in  one  of  which  an  excavation  had 
been  made  to  extract  crystal. 

Aspect  2.  Mingled.  Black  siderite,  with  mi- 
ca, from  Egypt 

The  same,  with  olivine,  from  Egypt, 

The  same,  with  gold  and  silver,  or  with  dec- 
trttm,  a  natural  oiixtureof  these  two  metaU,  from 
Kongsberg  in  Norway. 

Green  siderite,  with  garnets,  from  Sweden. 

The  same,  intermixed  with  iron  ore,  from  Salz- 
burg. 

The  same,  with  hard  clay,  from  Vesuvius. 

Tbs  same,  with  pyrites,  from  Arindal  in  Nor- 
way. 

The  same,  from  Satberg  in  Sweden. 

The  same,  from  the  iron-mines  of  Dognaska,  in 
the  Bannat  of  Hungary. 
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The  detached  crystals  of  siderite,  and  what  is 
called  Labradore  homUende,  or  schillerspar^  if 
it  be  not  another  substance,  are  properly  topics  of 
gemmology,  or  lithology,  and  hot  of  petrology, 
as  they  never  occur  in  the  form  of  rocks.  It  may 
be  proper  to  observe,  that  siderite  is  called  by 
many  French  writers  schorl  en  massCy  and  some- 
times schorl  spathique. 

The  real  grunstein  of  the  Swedes  is  a  mixture 
of  siderite  and  mica,  sometimes  with  particles  of 
quartz*. 

Fine  grained  siderite,  with  mica,  from  Upland. 

The  same,  large  grained,  with  quartz,  fincHn 
Sinoland. 

The  same,  with  spots  of  steatite,  from  Taxas  ia 
Smoland. 

STRUCTURE   II.      SGHISTOSB  SIDBRITB. 

This  substance,  the  hornblende  slate  of  the  Ger- 
mans, is  often  found  in  gneiss,  as  already  men- 
tioned ;  but  it  is  often  joined  wirti  compact  si- 
derite ;  and,  with  a  greater  mixture  of  magnesiay 
passes  into  chlorite  slate:  for  between  siderite, 
chlorite,  and  actinote,  there  is  a  near  conneidon ; 
whence  Saussure  argued  that  chlorite  is  merdly 

*  Wall.  i.  436.  Whence «it  appears  that  it  was  also  calkd 
Binda  and  Jernhinda :  the  Saxumjerrtum  of  our  author. 


the  earth  of  green  hornbleiide.  Compact  and  slaty 
siderite  also  frequently  occur3,  in  large  masses,  in 
common  slate,  a  kindred  rock. 

Atpect  1.  Vmform.  Schistose  eiderite,  of  a 
beaiitiAil  silky  texture,  from  Kongsberg  in  Nor- 
way. 

Schistose  siderite,  from  Holyhead. 

The  same,  delicately  waved,  from  Norway  aiid 
tlie  Highlands  of  Scotland. 

Aspect  2.  Mingled.  Schbtose  siderite,  with 
garnets,  from  Kongsberg. 

The  same,  with  native  gold  and  silver,  from 
the  same. 

The  same,  with  particles  of  quartz,  from  Saxony, 

Schistose  siderite  in  divergent  rays,  sometimes 
of  a  fascicular  sometimes  of  a  starry  form,  from 
the  Alps,  where  it  is  often  imbedded  in  granular 
felspar.  This  rock  will  seldom  admit  of  a  polish, 
otherwise  it  might  rival  tlie  Miagite,  the  arborescent 
granitel  found  in  the  ruins  of  Rome,  and  other 
splendid  and  celebrated  mixtures  of  felspar  and 
siderite,  which  are  here  classed  amongst  the  ano- 
malous ROCKS. 

Saussure  describes  different  kinds  of  schistose 
siderite  in  tlie  following  terms : 
"  The  scbistus  composed  of  hornblende  and 
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fisispar  is  very  common  upon  the  banks  of  tiie 
Isere,  and  this  is  not  extraordinary,  as  there  are 
even  entire  mountains  of  it  in  Dauphiny,  which  I 
have  myself  seen.  The  famous  silver  mine  of 
Chidienches,  into  which  I  descended,  is  in  a  moun* 
tain  of  this  kind.  The  varieties  of  tins  rock  aro 
extremely  numerous ;  we  find  it  with  leaves  sin- 
gularly distorted,  or  bent  in  z^zag.  It  sometimes 
<^ccurs  with  thick  leaves,  and  at  others  as  thin  as 
paper.  In  some  varieties,  the  leaves  of  pure  and 
coloured  hornblende,  alternate  with  leaves  of  white 
and  pure  felspar ;  in  others,  these  two  substances 
are  almost  confounded;  in  others,  in  short,  tfia 
learres  are  interrupted  either  suddenly  or  by  gra- 
dations. There  are  also  frequently  found  knots 
or  detached  pieces  of  white  felspar,  oonlbsedly 
cryslaHised,  and  often  mixed  with  quartioae  parts. 
It  is  curious  to  observe,  when  these  knots  are  of 
kregular  shapes,  the  exactness  with  whaek  the 
sdiislose  leaves  follow  all  the  convolutions  of  1km 
knots,  and  form  a  kind  of  fortifications 
them. 

^^  Hie  hornblende  varies  in  its  colour ; 
times  black  and  brilliant,  sometimes  inclmiiig  It 
green,  at  others  brown  or  grey ;  its  fom  SMW» 
times  presents  pretty  regular  crystals,  especiallj 
in  schisti,  whose  leaves  are  straight ;  and  at  otfaer 
tmies  thin  plates,  almost  as  brilliant  as  mica. 


iMBs  It    iimuva. 

witboitt  any  appearance  of  a  rc^lar  farm.  It  is 
filcewise  more  or  less  fusible  aader  tlie  blov-pipc 
"  The  felspar  also  varies  by  its  wlitte  colour 
more  or  less  pure,  and  inclining  sonictimes  u> 
a  green  or  FO$y  hue ;  and  by  its  form  which,  at 
OK  time,  presents  pretty  rc;;ular  rhomboidal  la- 
I  minat,  at  others  a  crystallisation  quite  confoaed 
in  small  granular  masses,  like  statuary  marble. 
'HiLTC  is  sonietiines  seen  in  tlie  leaves,  as  in  tiic 
knots,  a  mixture  of  a  little  quartz.  The  felspar 
liiicii  enters  into  the  composition  of  this  schistun 
if  coaimonly  of  tiiat  kind  which  I  have  termed 
jeliUpath  tec,  or  dry  felsper ;  I  have  hoflre\cr  seal 
[iut  only  one  piece,  of  whicli  the  felspar  was  gras, 
or  unctuous."  §  1586. 
He  also  mentions — 

42227-  A  gipen  rock,  M-liich  he  would  formerly 
hare  c^ed  Tockt  4k  come,  but  must  now  refer  to 
(be  bcmblende  slate  of  Werner :  aad, 

^  1971.  A  goeiss,  composed  of  laminu*  sideiite 
and  felspar,  on  the  ascent  of  Mont  Blanc. 

^ftS71.  A  slate  of  fine  scales  of  mica  end  horn- 
blende, sometimes  in  level  plates,  sometimes  un- 
dulated. It  is  of  an  olive-green  colour,  acts  ihintly 
upoD  the  magnet,  and  raaJces  a  hasty  effervescence 
ffitb  adds ;  a  proof  that  it  ctrntaios  some  cal- 
careous particles. 
§2131.  Near  Macugn^a,  brilliant  hornblende 
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slate,  in  large  redoubled  layers,  so  as  to 
masses  three  or  four  inches  in  thickness,  e 
in  dull  white  quartz. 

§  1 822.   Beautiful  rocks  of  granular  feb 
with  long  irr^;ular  crystals  of  siderite, 
sometimes  assume  the  form  of  sheaves 
verging  rays.    The  base  of  granular  felspar 
been  mistaken  for  a  sandstone. 

§2144.  Sheaves  of  black  hornblende,  two  < 
three  inches  in  diameter,  forming  a  most 
efiect  on  a  white  gneiss* 

§  164.  Siderite,  in  the  form  of  a  sheaf,  or  ra 
fan,  on  granular  quartz,  or  rather  felspar. 

§  1954.  Siderite  mixed  with  calcareous  part 
cles,  ramifying  alternately  with  quartz. 


WaUerite. 


8TRUCTURB   III.      WALLBRFl^ 

This  rock,  as  already  mentioned,  ^  of 

primitive  grunsteins  of  Werner,  but  is  r 

stricted  to  a  mixture  of  crystalli 
felspar ;  the  other  primitive  grunsteins      tng  c 
ed  after  the  basalts,  to  which  they  more  sb 
belong. 

Wallerite  from  Sweden,   of  black  cr 
siderite  mixed  with  felspar. 

The  same,  greenish  black,  from  Snowdott 
Wales. 

The  same,  from  Mount  Sinai. 


/ 


n 


OOHAIV    1.      SIDIBOUi 


MODBU.    BASALT. 


I  Texture  coarse,  generally  mixed  with  grains 
tif(juar1z  or  felspar;  it  has  sometimes  a-crys- 
lallinc  appearance,  but  the  crystals  are  minute, 
!o  that  it  appears  earthy. 

Hardness  basaltic.      Fraclore    rather    e*en. 
Fra^euts  rather  sharp. 
Weight  siderose. 
I>ustre  shining.     Opake, 
Colour  iron  grey,  sometimes  greenish. 
This  celebrated  substance  is  one  of  the  traps, 
'  or  rather  a  grunstein,  of  the  Swedes  and  Ger- 
mans; and   is  by  the  Wemerian  school  con- 
sidered as  of  three  remote  formations,  the  pri-  Fonnatioix. 
mitive,   transitive;   and   stratiform,   also    called 
foetx,  or  horizontal. 

The  basaltic  monuments  of  the  ancients  are  Banii  proper. 
allowed  by  Dolomieu  and  Faujas,  two  chief 
supporters  of  the  Volcanic  system,  not  to  be  of 
ft  volcanic  nature ;  and  of  course  the  restriction 
of  the  name  to  pretended  compact  lavas  is  not 
only  objectionable,  but  highly  absurd,  as  trans- 
ferring a  well-known  term  to  a  substance  widely 
different.  Compact  lava  is  so  uncommon  a  sub- 
stance, that  there  was  no  specimen  of  it  in  the 
great  collection  of  prince  Biscari,  at  Catania; 
VOL.  I.  c 
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while  Gioeni  and  other  writers  on  volcanoes 
say^  that  very  seldom  a  piece  without  pores  can 
be  found,  even  of  a  few  inches  in  diameter.  A 
specimen  of  compact  lava  in  the  British  MuMBm 
contains  melted  garnets  ^  and  is  of  such:  an  apt 
pearance  that  no  eye  can  confound  it  with  basalti 
even  of  the  finest  texture :  yet  Faujas,  and  othev 
late  French  writers,  persist  in  restricting  the 
term  basalt  to  a  supposed  lava,  while  they  use 
the  term  trap  for  the  real  basalt  of  the  ancients  ; 
which,  even  by  their  own  volcanic  theoryj  is  of 
quite  a  difierent  nature  and  origin*. 

In  his  description  of  the  Borgian  monoments, 
as  already  mentioned.  Wad  found  that  those  of 
basalt  might  chiefly  be  referred  to  siderite  or 
hornblende :  and  it  is  remarkable  that  the  word 
bamltes,  according  to  Pliny,  signified  iron  in  tlie 
Ethiopic  language,  as  sideros  does  in  the  Greek. 
The  basalts  of  the  ancients  are  often  siderifts^ 
sometimes  with  veins  or  grains  of  felspar  or 
quartz;  sometimes  with  olivine:  the  onljr  an* 
tique  specimen  in  which  leucite  occuni  haviag^ 
as  Wad  observes,  been  sculptured  at  Rome,  * 
Some  small  Egyptian  monuments,  however* 
^•Mitiii.     occuf  in  fifi^  basalt,  here  called  basaUin :  !• 


*  The  name  ha$alt  seems  subject  to  a  singular  fatality  of 
the  grave  Wallerius  !iaving»  with  equal  skill,  degraded  it  to  oom- 
*mon  uhorif 


which    last   (livision  the  basalt  or  trsqi  o(  the 
moderns,  ■od  pretenrfed  lava  of  the  French  mi- 
ncralogifU,  property  bdonffs.     For  the  basalt  of 
Agncola,  the  trap  o(  Wallerius  and  Werner,  a 
substance  abundant  in  the  Faroe  isles*,  Sweden, 
Scotlaod,  Ireland,  Saxony,  Auvergne,  Sicily,  &c. 
may  also  be  traced  among  the  Egyptian  and 
other  ancient  monnmentg ;  and  as  Pliny  inform! 
as  t^at  the  numc-  of  iron-^tone  was  given  on 
account  of  its  colour  and  hardness,  this  appeU 
latioD  iDDst  hare  been  yet  more  applicable  td 
fine-grained  trap  than  to  ^iderite,  which  is  of  a 
looser  gcaia  and  softer  coliesion.    And  while  the 
ancient deaomi nations  are  so  indistinct  that  they 
have  incioded  green  fluor,  and  the  fine  green 
granite  of  Abyssinia,  among  the  emeralds')',  it  is 
tasily  conceiTable  that  the  term  basalt  was  ex- 
tended to  two  or  three  distinct  rocks,  of  a  colour 
and  hardness  approaching  to  iron ;  but  even  the 
basaltin,  or  fine-graioed  basalt  of  tlie  ancients,  is 
ftequoitly  interspersed  with  minute  giains  of 
qoattx  or  felspar  i  and  monuments  of  what  we 
wooM  strictly  call  trap  or  basalt  are  compara- 
bvely  rare.     But  as  it  is  evident  that  the  basalt 


*  Id  the  nortti  of  Europe.    Thii  speUing  duUnguuhet  tham 
w  Fmtq,  doc  of  ibe  CaDariei. 

I  Then  MciDE  little  Joubt  that  the  pillan  taii  to  be  oT  emeiald 
^eofth»  lubilance. 
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of  the  ancients  was  more  commonly  of  a  coarse 
grain^  and  often  intermixed  with  quarts  or  fel* 
spar^  it  has  been  thought  proper,  for  the  sake  of 
precision,  to  confine  the  term  to  that  substance ; 
while  the  name  basaltin  is  applied  to  the  fin^ 
grained  basalt  of  the  modems,  which  irequentlj 
assumes  the  columnar  form,  in  which  shape  abo 
the  former  sometimes  occurs.  There  is  no  doub^ 
for  example,  that  some  of  the  whins  of  the  Scot* 
isb  mineralogists,  in  which  grains  of  quarts  or 
felspar  are  mixed  with  trap,  strictly  and  property 
belong  to  the  basalts  of  the  ancients. 

The  dispute  therefore  concerning  the  Nep* 
tunian  or  the  Volcanic  origin  of  this  substance 
must  more  apUy  be  considered  as  having  no 
concern  with  the  proper  basalt  of  theancients^ 
but  with  the  modem  basalt,  here  called  hasaltin. 
The  author  of  this  work  is  not  attached  to  any 
theory,  nor  does  he  believe  that  the  iacts  and 
observations  are  yet  sufficiently  numeroiis  to 
afford  even  the  semblance  of  a  plausible  oonca* 
tenation ;  but  he  may  be  allowed  to  observe,  that 
though  volcanoes  are  often  situated  in  basaltic 
countries,  as  they  of  course  abound  with  iron,  of 
itself  inflammable,  and  yet  more  with  sulphw, 
and  probably  forming  the  great  source  of  vol* 
canic  fires;  yet,  as  there  is  no  proof  of  any  Vol- 
•cano,  however  vast  and  powerful,  as  Etna,  or 


Mme  of  lliose  in  the  Andes,  haring  In  any  ftft- 
cieiil  or  modern  eruption  furnished  basalt,  either 
in  columns  or  in  strata,  it  would  seem  an  infal- 
lible inference  that  this  substance  cannot  be  of 
volcanic  origin*.     The  wide  extent  also  of  this 
sabitoDce,  and  the  common  situation  of  basaltic 
columns  on  the  summits  of  hills,  strongly  mili- 
tate against  this  idea.     The  same  formation  of 
basaltic  columns  resting   sometimes  on    amor- 
phous ba^t,  sometimes  on  indurated  clay  tinged 
with  red  ochref  of  iron,  is  found  to  extend  near 
thirty  miles  into  Ireland  from  the  Giants' Causy, 
and  as  far  as  the  northern  Faroe  isles,  a  space 
of  more  than    six  degrees,   or   three   hundred 
and  sixty  geographical  miles ;  and,  it  is  worth 
remarking,  nearly  in  the  same  meridian.    In 
lilte  manner  the  basalt  of  Saxony  might  be  said 
by  a  theorist  to  extend  through  Sweden,  even  to 
Spitzbergenj   and  it  is  observable  that  all  the 
northern   parts  of  Kurope   abound  with  iron ; 
those  of  Asia  are  concealed  by  perpetual  ice, 
snow,  and  marshes;   while  those  of  America 

*  None  of  the  tMimcTOus  hilli  aTOuDil  Etna  it  eappti  with 
ImhIi;  dot  hire  the  iaies  ejected  by  tubmanne  volcanoe*  pretented 
dut  Mtbttutcc;  to  there  it  bo  proof  of  a  aulMujueou*  origin.  The 
jtrims  on  the  thore  around  Etna  ut  very  rude,  and  tmlike  the 
beaorr  and  ezactnen  of  basaltic  columni. 

f  Doei  the  red  colour  indicate  heat,  as  yellow  ochte  thiu  av 
•miet  that  tinge  t 
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i9€em  chiefly  to  present  copper.    T 
columns  of  Germany,  as   is  well   knc 
chiefly  situated  on  the  tops  of  hills;  and,  fi 
Landt's  recent  interesting  description  of  the 
roe  isles,  it  appears  that  this  phenomenoi 
there  equally  common.    A  magnificent 
occurs  in  the  isle  of  Osteroe. 

•*  To  the  north  of  the  village  of  Ze  t 

Bataitof     19  ^  basaltic  hilL  which  extends  more  ' 
mile  northwards:  properly  speaking,  it 
the  bottom  of  two  hilli,  which  lie 
namely  Halgafieldstinden  and  Rodefielf 
which  are  of  considerable  height,  and  i 

tniles  distant  from  each  other.     The         lie 
itself  is  about  four  hundred  and  twenty     tt  h 
and  consists  of  strata  of  pentagor 
gonal  basaltic  columns,  placed  clc 
other  in  a  perpendicular  direction,  ar     in 
m  manner  that  the  tops  only  of  the  farf 
lomns  ana  seen,  while  those  in  front  exhit 
whole  form,  but  appear  to  be  different  in  1 
These  columns,  which  rest  on  a  foundaf 
trap  about  three  hundred  feet  in  height, 
largest  of  the  kind  in  th^  Faroe  islands;  fo 
the  rock  has  been  freed  from  mould,  tl 
lossal  pillars  may  be  seen  with  their  loi 
standing  on  another  species  of  stone,  a? 
to  the  height  of  above  a  hundred  feet. 


to  size,  being  about  six  feet  in  diameter.  Many 
of  tlie«e  huge  columns,  which  have  fallea  down, 
are  now  lying  at  the  bottom  of  the  hillj  one  in 
panicnlar,  sixty  feet  in  length,  has  been  thrown 
acros!  a  deep  gulley,  with  its  ends  resting  on 
each  side,  so  as  to  form  a  bridge  over  it*," 

It  also  appears  from  Dr.  Richardson's  recent 
obwrvationst,  that  the  basalt  in  the  north  of  ^"'orilii'i''"' 
Irelaud  occurs  on  the  tops  of  hills,  at  a  great 
distance,  while  the  intervening  space  has  been, 
M  it  iverc,  scooped  out  by  some  exterior  agency, 
with  which  we  are  at  present  totally  unacquaint- 
ed. Bat  whether  some  comet  has  approached 
the  earth,  or  some  small  planet,  like  one  of  th<»e 
recently  discovered,  has  fallen  into  it,  and  occa- 
sioned appearances  altogether  inexplicable  upon 
our  small  scale  of  oh:^ervation,  most  probably 
may  ever  remaio  a  matter  of  theory:}::  and  in 
natural,  as  well  as  in  civil  history,  there  are 
many  objects  of  which  the  best  judges  choose  to 
remaiQ  in  what  Mr.  Gibbon  emphatically  calls 
A  LEARNED  IGNORANCE.  Nor  must  it  be  for- 
gotten,  that  masses  of  sandstone  and  limestone 


t  Ph.  Tt.  1808. 

IDgtooiieu,  J.dePh.  IT9I.  p.  38S,  thinki  thit  an  exterior 
AM^faHbntkcn  thecriul  of  the  globe,  and  railed  paruou  olhers. 
TiKlikf  ideas  mav  be  interred  from  thcREFOaLEMENTofSaiiuurr. 
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are,  in  like  manner,  found  upon  the  summito  of 
hills,  quite  detached  from  the  original  beds  to 
which  they  would  seem  to  belong  by  the  identitjr 
of  their  substance.  From  these  remarks  it  mnsl 
appear  to  every  impartial  mind,  that  the  phenor 
mena  of  basalt  are  on  too  vast  a  scale^and  of  an 
appearance  too  uncommon,  to  be  produced  even 
by  a  chain  of  volcanoes,  of  which  the  Andes 
present  most  extensive  examples;  so  that. to 
confine  the  appellation  of  basalt,  with  the  French 
mineralogistsi  exclusively  to  a  pretended  com- 
pact lava,  would  be  a  mere  assumptioD*  alike 
foreign  to  ancient  erudition,  and  the  precisioii  of 
modem  science. 


STRUCTURB   I,      AMORPHOUS  BASALT*. 

fgfptma.        Basalt  of  a  greyish  black,  with  very  small  gFains 
of  white  quartz,  and  spots  of  iron ,  ochre,  fiom- 

Egyptt. 

Basalt  of  a  blueish  grey,  glimmering  lustre,  and 
fasciculated  fracture,  from  the  same. 


*  It  is  always  of  a  mingled  aspect. 

f  It  is  only  to  be  inferred  that  the  Egyptian  basalts  do  not 
to  the  columnar.  Fcrber  erroneously  says,  that  Strabo 
the  Ethiopic  basalt  as  columnar.  That  author,  lib.  17»  detcribci  t 
pyramid,  partly  built  of  basalt,  from  the  extreme  iiioinitaiiiB  oC 
Abyssinia. 


I. 


k  a  mixture  of  amorphous  black  sidcrite, 
inute  grains  of  white  quartz,  irom  the  same. 
»/sanic  inttirspersed  with  ti-aosparent  felspar, 
ijiecomes  greenish  from  the  mixture,  from 


yish  black  basalt,  interspersed  with  black 

S,  partly  amorphous  partly  crystallised,  and 

reyisb  white  felspar. 

t<saine,  with  black  siderite,  and  small  grains 

lowbh  green  olivine. 

iMuiie.  w  ith  black  siderite,  partly  amorphous 

^crystallised,  olive-green  olivine,  and  scat^ 

puticles  of  black  mica. 

h  same,    superficially  spotted  with  reddish 

^  probably  from  the  decomposition  of  tlie 

sytsh  black  basalt,  interspersed  with  crystal- 
siderite,  with  small  crystals  of  olivine  in 
t  prisms,  of  which  some  being  decomposed, 
rface  becomes  porous,  while  the  interior  is 
etely  dense*. 

•h  is  the  catalogue  of  ancient  basalts  observed 
ad  in  the  Borgian  museum,  there  not  being 
>ne  example  of  basaltin,  though  it  certainly 
I  in  small  Egyptian  monuments;  and  the 
'  saw  at  Paris  the  statues  of  a  king  and 

*  Such  basalt)  have  deceived  the  votcanisis. 
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queea  sittiog^  in  one  piece  about  nine  inches  in 
height,  the  back  and  sides  being  covered  widi 
hieroglyphics.  He  also  saw  in  the  same  coUeofioD 
jmall  firagments  of  green  basaltin,  from  Egyfyt-.'  v 

Patrin  gives  the  following  list  of  andeafe  kik 
salts*. 
Ofientd.  <<  Oriental  basalt  of  a  blackish  grey,  of  iiAie 
grain,  mixed  with  white  scales  of  felspar^  and  ttltla 
veins  of  quartz.  This  is  the  kind  most  oonuBdnl^ 
observed  in  ancient  monuments. 

^'  Oriental  black  basalt  It  is  nuxed  viih^rkins 
of  quartz,  with  small  crystals  of  febpar,  iod^viil^ 
spangles  of  mica ;  these  ingredients  are  mat  Mi» 
bined  as  in  granite,  but  interspersed  in  the  black 
base  of  trap.  The  Isis,  which  is  in  the  court  lif 
the  Capitol,  is  of  this  stone.  t  ••' 

^^  Oriental  black  basalt,  radiated  with  veini  of 
red  granite,  in  small  grains.  The  two  tphittei^ 
which  are  at  the  foot  of  the  great  stair-caae  «fit])lt 
Capitol,  are  of  this  basalt 

^^  Oriental  black  basalt,  with  green  spots. ^>ttr 
derite.  It  is  called  at  Rome  Egyptian  staofl^  or 
nephritic  stone. 

^^  Oriental  green  basalt  It  is  of  the  same  teii 
as  green  porphyry :  the  only  difference  is,  that  tki 


/• 


*  i.  137.    The  French  authors  rarely  quote  their  authoritiei;  ImH 
Patrin  has  borrowed  hit  examples  from  Ferber*s  Trarels  in  Italy* 


substance  of  (dspar  is  equally  iotersperKed  in  it, 
and  is  not  mntotl  in  crystals.  This  buse  is  liomo* 
gcncous,  WT)-  compact,  and  very  hard.  Fine 
statues  of  it  are  secD  in  the  Capitol,  and  iu  the 
Villa  AUmuii. 

"  Oriental  green  basalt,  with  white  specks.  It  in 
the  same  a»  the  preceding,  in  which  the  felspar  is 
ooitcd  in  small  crystals ;  it  is  named  speckled  ba- 
salt, and  is  very  rare.  Tliere  are  two  pillars  of  it 
at  Rome,  in  the  church  of  St.  Pudentiana. 

"  Doiomieu  says,  that  there  is  such  h  vast 
number  of  Egyptian  nionimients  in  the  Borgian 
ftluaeum  at  Veletri.  tliatthey  are  almost  sufficient 
to  coastitute  the  whole  Egyptian  Lithology ;  many 
are  formed  of  stones  which  have  qualities  attri- 
buted to  basalts ;  not  one  is  volcanic." 

In  parsing  to  the  modern  basalts,  it  must  be 
premised  that  the  trap  of  Wallerius,  which  he  de- 
scribes as  bnng  of  an  impalpably  fine  grain, 
belong  solely  to  the  basalt  of  the  modems,  here 
called  basaltin  from  that  circumstance.  But  the 
basaltic  granite  of  this  venerable  author  *  certainly 
includes  some  of  the  basalts  of  the  ancients ;  as 
that  of  an  iron-colour,  mixed  with  the  ore  of  that 
metai  and  quartz,  which  is  found  at  Norberg,  in 
Westmania.     His  saxum  ferreum,  composed  of 
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various  mixtures  of  siderite,  mica,  basalt,  and 
quartz,  may  also,  sometimes  be  referred  to  tbis 
Mode*. 

Basalt,  with  mica,  from  Upland  in  S^ 
Green  basalt,  with  black  mica,  and 
a  mixture  of  quartz,  from  Westmania. 

The  basaltin  of  Kirwan  is  merely  cr 
hornblende,  or  siderite ;  but  the  basaltin 
de  Bom  is  often  the  real  basalt  of  t 
while  his  basalt  is  here  called  ] 

tions  that  kind,  mingled  with  green  i 
olivine,  from  Bohemia;  and  that  mi       I 
brown  mica,   from  the  same   countiy.    1 
treatise  on  traps,  Faujas  confines  bin 
basaltins,  or  fine-grained  basalts;  he 
trap,  sometimes  black  sometimes  green, 
of  semitransparent  quartz,  from  Scotia 
vence,  which  may  probably  be  classed 
ancient  basalts  f.    The  pillars  of  gru 
compose  the  innermost  circle  at  Sto 
also  belong  to  this  division ;{:. 

•■■f 

•  i.  437. 

f  Launay,  Estai  tur  let  Roches,  64,  mentions  a  mizfeme  ol 
and  felspar,  from  the  isle  of  Bomholm,  Denmark. 

t  Townson's  Tracts;  whence  may  also  be  added  dw 
Salisbury  Craigs,  near  Edinburgh,  containing  siderite  and  hkfKm'i 
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p^ 


lUCTORB    II.      COLUUNAR, 

^ibilowing  passage  of  Strabo  has  been 
I  to  imply  columnar  basalt : 
B  went  to  Philoe  from  Syene  in  a  carri^e, 
,  a  level  plain,  the  space  of  a  hundred  sta- 
Jong  almost  all  the  route  were  to  be  seen, 
^  sides,  in  many  places,  as  it  were  terms*, 
fd,  round,  and  polished  stone,  almost  spheri- 
i  of  wbich  mortars  are  commonly  made, 
iBpon  a  larger  stone,  and  surmounted  by 
r.  Some  even  lay  apart ;  the  largest  being 
K  than  twelve  feet  in  diameter,  and  the 
ftbout  luilf  as  large -f." 
t|&l  authors  have  inferred  from  this  passage 
trabo  means  to  speak  of  columnar  basalt, 
:  would  rather  seem  to  imply  a  work  of  art, 
pificent  avenue  from  Ethiopia  into  Egypt 
isaltic  columns  have  been  observed  twelve 
diameter ;  and  even  if  the  passage  be  cor- 
and  tvpelve  feet  in  height  be  intended,  or 
»  two  feet  in  diameter,  it  would  still  remain 
cure,  that  it  would  be  adventurous  to  build 
lid  argument  upon  such  an  uncertain  found- 

•  The  liiilc  liermeiic  columns  »X  Athfnv 
t  Sirabo,  lib.  1?.  -^ 
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ation.  It  is  singular  that  Denon,  who  has  gives 
such  a  minute  and  interesting  account  of  the  iaie 
of  Philoe,  should  have  taken  no  notice  t>f  these 
remarkable  monuments.  He  speaks  ipderdi  of 
large  blocks  of  ^ne  covered  with  bieroglypfaic% 
but  mentions  nothing  but  granite  in  that  quarter; 
and  basalt  could  scarcely  have  escaped  tlw  illiij 
tion  of  a  French  traveller.  » 

The  columnar  form  is  far  more  a 
sumed  by  the  basaltin,  than  by  the  re 
salt :  yet  it  is  found  even  among  other 

^^  /3i)lumns  of  porphyry  are  not  rare; 
other  places,  are  found  near  Dresden,     i^ 
in  length,  and  not  more  than  two  inches  ia 
ter*".     Columns  of  petrosilex  compose 
portion  of  a  mountain  near  Conistone  lake.    \    j 
perfect  quadrangular  prisms  of  argillaceous 
tus  are  found  near  Uanurst.     Rubble  i 
sumes  the  columnar  form  at  Ban  '!) 

limestone  near  Cyfartha,  in  Glamor|  i, 

divided  into  very  regular  acute  rhombc 
even  the  sandstone  of  the  same  district 
unfrequently  columnar;  and  one  of  t 
gypsum  at  Montmartre  is  distinctly  dii 
pretty  regular  columns.     Sandstone,  claji 


*  Strange  8  ^ant/ic  columns,  near  V^rooa,  are  f*f]»Ayrific,  wtdi 
ptt^tc  or  basis.     Spallanzani. 


MOO*   n.      ■AULT.  ' 

m  ore,  and  many  other  substances,  be- 
DMtic  by  torrefaction ;  and  the  prigms  of 
laed  in  drying,  have  often  been  con$i- 
KostTBtive  of  basaltic  formations*." 
the  numerous  examples  of  columnar 
H  i3  well  known  that  they  often  oc- 
ixwrser  grain,  and  mbced  with  felspu 
le,  thus  strictly  belonging  to  Uie  basalt 
denta.  The  columns  in  the  north  of 
f)Osed  to  be  volcanic,  seem  chiedy  to 
this  substance.  I  do  not  however  find 
CJman  mineralogists  mention  their  grun- 
jR^rring  in  a  columnar  form,  though 
to  has  evinced  that  grunstein  and  basalt 

substance.     The  analysis  of  Dr. 

follows : 

BASALT.       CRUNSTEIIf. 

46  46 

16  19 

9  8 

ofh-on      .     .     .  J6  17 

r  and  volatile  matter  5  4 

4  H 

itic  acid     ...  1  1 
3  1^ 

100  100 

•   W«lt,  Ph.Tr.  IBM- 


i 
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It  would  indeed  be  a  singularity         , 
basaltin  occurs  so  often  in  a  colum 
substance  composed  of  the  same  ingrec     i     i 
never  assume  that  appearance.     Yet      r 
columnar  form  of  basaltin  may  it 
owing  to  the  impalpable  fineness  of  the       r 
allowing  an  exact  scission,  or  crydtallisa)      , 
coarser  materials  would  not  admit; 
are  generally  composed  of  finer  ingr 
amorphous  substances. 


MODE  IIL    BASALTIN^ 

Oi^netm.  Texture  finely  and  almost  impalpably  gfanii- 
lar,  sometimes  vesicular ;  on  a  large  scale  stath 
fied,  rising  like  successive  steps,  whence  the 
Swedish  name  trap.  It  sometimes  presents  dis- 
tinct concretions,  of  a  finer  or  of  a  coarser  graiii* 
It  seems  to  split  in  rhomboids,  while  the  colmiH 
nar  sometimes  lapses  into  globular  forms*. 

Hardness  basaltic,  or  between  mar 
spar,  about  800  of  the  scale  of  Quist.    Fi 
sometimes  even,  sometimes  conchoidal. 
ments  amorphous ;  not  very  sharp. 

Weight  siderose. 

•  Mr.  Watt,  Ph.  Tr.  1804,  observes,  that  luelted  btialt 
into  globules,  before  it  assumes  the  compact  texture. 


tre  dull,  except  when  mixed  with  siderite. 

I. 

pur  greyish  black,  greenish,  rarely  brown 

^  is  the  basalt,  or  fine-grained  trap,  of  the 
Ills,  Karsten  has  supposed  that  even  the 
basalt  is  a  mixture  of  impalpable  grains  of 
H  and  felspar,  or  quartz;  which  would  in- 
^>pear  to  be  confirmed  by  the  identity  of 
bemical  constituents.  Faujas  also  argues 
bar  of  his  Tolcauic  theory  of  basalt,  that 
Irhich  he  allows  not  to  he  of  a  volcanic 
tf  is  merely  a  granite  of  a  very  fine  grain. 
{^ea  partly  rose  from  the  confused  and  lax 
br  in  which  the  term  granite  has  been  hi- 
t  used ;  and  partly  from  his  theory  that 
lasaU  is  always  a  Ir.vLi.  But  in  this  way  all 
lixed  rocks  might  be  classed  under  granites; 
lere  is  scarcely  a  mixture  which  has  not 
arranged  under  that  head  by  some  mi- 
}gist,  as  the  reader  may  perceive  from  the 
in  of  LinnaBus  by  Gmelin.  It  is  true  that 
rtore  of  siderite  felspar  and  quartz  would 
a  genuine  granite,  and  that  some  of  the 
ts  of  the  ancients  might  be  classed,  as  Wad 
tbserved,  among  the  granitels :  but  where 
iderite  so  preponderates  as  to  give  a  great 
Jence  to  its  colour;  and  especially  where 
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the  particles  are  earthy  instead  of  being  crystal* 
Used,  as  in  granite,  where  the  silicious  part  sapeiu 
abounds;  a  wide  difference  has  always  been  aU 
lowed.  A  variation  of  the  same  ingredients  wiA 
indeed  ever  form  one  of  the  chief  distinctioni  ill 
mineralogy ;  for  it  must  be  repeated,  that  it  ia 
not  the  ingredients,  but  the  mode  of  their  cooh 
bination,  which  forms  the  chief  distinction:  diiF. 
mond  being  akin  to  coal ;  sapphire  only  eoot^ 
sisting  of  clay  and  rust ;  and,  among  the  argil- 
laceous  and  magnesian  rocks,  silex  is  commonly 
the  predominating  ingredient,  but  still  tht  argil 
and  magnesia  give  the  character  and  name. 

But  let  us  listen  to  the  great  master  of  poCni^ 
logy  on  this  interesting  topic. 
stMHwCi       w  I  call  trap,  a  rock  composed  of  small 

of  different  qualities,  confiisedly  crystalliied,  i 
closed  in  a  cement,  and  sometimes  also  vniteA 
together  without  any  distinct  cement ;  and  witll 
no  perceptible  regular  crystals,  except  rarely* 
and  accidentaQy. 

'<  This  definition  connects  traps  with 
and  porphyries ;  but  M.  Dolomieu  h 
very  evident  that  this  approximati< 
exists  in  nature.     He  observed  at  R< 
masses  of  granite  and  porphyry  selec    1 
worked  by  the  ancients,  as  we  observe 
Alps,  and  in  the  blocks  that  are  dei 
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led  transitions  between  these  different 

f' 

dk  besides  that,  in  the  nomenclature  of 
1^,  it  must  be  regarded  as  a  principle,  to 
ttbe  kinds  and  species,  from  individuals 
meters  are  the  most  striking;  and  to 
transitions  of  doubtful  and  ill-defined 
s:  for  the  principle  established  in  bo- 
considering  as  belonging  to  the  sama 
ndiriduals  between  which  we  observe 
ICe  shades,  cannot  be  admitted  in  mi- 
ivlthout  reducing  all  known  fossils  to 
Mngle  species.  Indeed  there  is  none 
Wt  be  departed  from,  to  make  the  tour 
ie  chain  of  those  which  have  already 
fmined,  by  almost  insensible  shades; 
nore  we  shall  study  mineralogy,  the 
I  truth  will  become  obvious,  by  the 
f  rarieties  and  shades  that  we  shall 

efore  say,  that  when  two  fossils  pre- 
-kable  differences,  we  must  not  refrain 
nguishing  them,  and  giving  them  dif- 
nes,  under  the  pretext  that  we  have 
rmediate  varieties  which  seem  to  con- 
I,  by  appearing  to  belong  equally  to 
id  the  other;  without  which,  I  repeat, 
tall  no  longer  distingnish'genera  nor 
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• 

species;  there  would  b^  but  one  aud^t 
name  for  all  the  mineral  kingdom.    Thus  I 
tinguish  granite  from  porphyry,  porphyry  i 
tn^,  this  from  petrosilex^  roches      ( 
argillolitesy  because  the  well-cl 
viduals  of  these  different  kinds  are  ei 
distinct ;  and  I  do  not  embarrass  myself  i 
there  are  transitions  or  intermed     e  ^ 
which  I  do  not  exactly  know  to  [ 

ought  to  refer. 

<<  I  have  in  this  only  to  regret  a. 
from  the  acceptation  tliat  M.  Do 
given  to  the  name  of  trapy  in  the  exi 
he  published.  Journal  de  Physique^  An 
page  357*    He  had  given  this  name  ta 
neus  trapezius  of  Wallerius,  which 
stone  of  the  genus  comtenntSy  wi 
Compact  fracture.     But  I  have  already 
in  another  place,  that  the  genus  of 
niennes  does  not  require  this  subdivis 
the  class  of  composites  or  rocks  ap 
pable  of  avoiding  it;  and  of  the      t      i 
brated  Werner  has  even  formed  s     li 
where,  under  the  head  of  trapp  fot 
includes  grunstein^    the  amygdaldide^  : 
phyrschiefer^  and  bazalt. 

*^  I  shall  also  observe,  that  the 
the  name  of  trap,  not  only  to  a  si 


yen  definition  at  the  beginning  of 
» 
6.  1  traps  forming  the  cement  of  dif* 
iriolites  of  the  river  Emme,  varjr  in*  their 
ind  nature.  We  see  some  of  them  grey, 
ipproaching  to  green,  and  others  to  a 
dour;  they  are  more  or  less  hard,  some 
ing  only  in  their  glands  free  calcareous 
>thers  contain  in  their  paste  some  which 

friable  after  having  remained  in  the  ni- 
id.     Even  the  cement      hich  uni        the 
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of  those  which  compose  the  substance  of  trnps^ 
and  not  of  the  large  grain^or  glands  which  fiina 
amygdaloids,  these  little  grains^  I  8aj»  are  of 
quartz,  felspar,  sometimes  of  hornbletidei  and  it 
that  substance  I  have  called  granular  chotilii^ 
S  1944*  ^ 
Volcanoes.  According  to  the  present  classificatioDt  fi^ 
nuine  basalt,  that  of  the  ancients,  must  be-onitr 
ted  in  the  dispute  between  the  Neptaqisto  and 
Volcanists,  which  only  regards  basaltio.  llit 
conmioo  trap  of  the  Swedes  and  Gemant'^is 
always  a  basaltin ;  and  when  stratified  is  aMpwed 
even  by  Faujas  npt  to  be  volcanic.  The  ooMeil 
therefore  chiefly  relates  to  the  columnar  baialtii^ 
which  the  French  mineralogists  infer  to  be  aliMijtt 
of  a  volcanic  origin ;  while,  as  already  obtemd^ 
it  seems  rather  to  arise  from  a  phenomenon  still 
moke  grand  and  rare.  The  great  chain  of  vol^ 
canoes  in  the  Andes  is  chiefly  argillaceoosb  or 
clay  porphyry ;  and  their  most  dangerous  ejec- 
tions are  torrents  of  mud.  In  New  Spain,  when 
the  mountains  are  chiefly  of  clay-slate^  a  vok 

*  Sauss.  vii.  203.    For  the  chusite  of  Saussure,  see  hb  J< 
lo  the  extmct  volcanoes  of  Brisgiw,  Joum.  de  Pk,  1794,  p. 

See  also  bit  aooount  of  pierreM  dc  camey  §  95 :  most  #1       n 
be  icrafeched  by  ihe  nail.    He  says,  §  103,  that  trap  is  a  o 
pierre  de  corn^,  which  not  being  a  production  of  fire,  b  veiy  d 
from  basalt.    In  §  1525,  Saiusure  doubts  if  the 
fiAui  volcano  of  fieanlicu  be  volcanic. 


:ano  suddenly  burst  out  in  the  vale  of  Jorullo, 
17^9 ;  when,  according  to  Humboldt,  who  saw 
Ik  in  1803,  a  basaltic  cone  appeared  above 
groaod,  of  1400  feet  in  height:  but  this  cone 
ieemfi  ratluLT  to  have  been  developed  than  ele* 
rated  by  the  new  volcano,  as  it  could  scarcely 
se  formed  from  fluid  lava,  which  would  be  con- 
ndictory  to  the  common  laws  of  hydrostatics. 
The  accounts  of  the  volcanoes  in  the  Andes  are 
br  from  being  complete;  but  there  seems  to  be 
little  or  no  mention  of  basalt,  and  no  hint  of  ba- 
nltic  columns;  which,  if  they  were  volcanic, 
irouM  be  truly  surprising  in  a  chain  which  ex- 
leods  more  than  three  thousand  milee,  and  con- 
aina  about  a  hundred  active  volcanoes. 

But  as  tbe  presence  of  iron  seems  necessary 
to  volcanic  inflammation,  and  the  same  metal 
fonns  the  ruling  ingredient  of  basaJt,  it  is  no 
wonder  thut  this  coincidence  should  have  occa* 
traned  a  confusion  of  ideas.  Around  the  grand 
rolcaao  of  the  isle  of  Bourbon,  there  are  basaltic 
racks  ;  and  where  the  basaltin  contains  sulphur, 
it  Dwy  be  presumed  to  be  a  compact  lava ;  but 
here  are  no  ranges  of  those  grand  basaltic  co- 
iiunjis  which  distinguish  Faroe,  or  Stafia.  If  we 
retam  to  Europe,  the  grand  volcano  of  Etna  has 
probably  been  in  a  state  of  conflagration  for 
1500  years,  and  the  circumference  is  computed 
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to  extend  to  one  hundred  and  thirty  miles ;  yet, 
among  the  numerous  hills  which  surround  this 
sublime  volcano,  there  is  none  capped  with  btp 
saltic  columns;  and  its  lavas,  after  such^  nof 
merous  ejections,  do  not  seem  even  accidentally 
to  have  assumed  those  elegant  and  precise  formi'^ 
Dolomieu,  and  other  prejudiced  VolcanistSy^have 
indeed  observed  instances  of  the  lava  divided  into 
rude  prisms;  but  where. is  the  representation 
of  any  Giants'  Causey  in  Sicily  ?  Where  the 
base  of  Etna  reaches  the  sea  on  the  east  the 
shore  is  volcanic,  or  at  least  supposed  to  be  80^ 
for  the  space  of  twenty-three  miles ;  and  fw  the 
first  seven  or  eight  miles  after  leaving  Catania, 
Spallanzani  indeed  observed  some  prisms,  moie 
or  less  characterised ;  but  the  two  other  thirds  of 
this  shore,  though  equally  consisting  of  Imn, 
only  present  irregular  fissures.  It  is  presamed 
that  even  the  former  bear  but  a  slight  leseai 
blance  to  the  beautiful  articulated  coluniia  of 
Staffa,  or  the  Giants'  Causey,  especially  as 
figured  by  Da  Costa  and  Pictet.  It  is  also  to  be 
questioned  whether  these  columns  of  Etna. be 


*  Von Troii  has  obsened,  that  basaltic  coiumna  are 
Iceland ;  but  the  people  suppose  their  ranges  the  work  of 
while,  if  they  originated  from  the  folcanoes,  the 
would  strike  tlie  most  common  observer.  They  sometinut 
among  lava,  sometimes  among  tufa;  that  is«  they  aie 
to  either. 


not  composed  of  porous  lava,  as  Dolomieu  allows 
tiiaX  some  are,  while  others,  as  he  says,  are  com* 
pact,  because  the  water  stops  the  interoai  efTer- 
vescenoe;  and  whether,  if  the  observers  had 
seen  the  elegant  arti  ulated  columns  of  the 
north  of  Europe,  th  y  would  not  have  rejected 
the  comparison*?  fiut  as  Sicily  may  be  said  to 
be  in  oar  possession,  and  the  interesting  work  of 
Dolomieu  has  not  been  translated  into  English, 
it  may  not  be  irrelevant  to  present  an  extract, 
that  future  observers  may  decide  whether  the 
appearances  be  caused  by  the  eruptions,  or  be 
antecedent  to  them. 

"  As  basaltic  columns  rarely  appear  in  cabi- 
nets, and  it  is  more  interesting  to  see  them  on 
tUe  spot,  that  their  groups  may  be  the  better  fol- 
lowed, I  shall  point  out  those  parts  of  Etna 
where  the  most  curions  phenomena  of  this  kind 
may  be  observed. 

"  In  the  second  of  the  Cyclopic  isles,  of 
which  the  form  is  that  of  a  long  pyramid, 
inunense  prismatic  columns,  perpendicular,  ar- 
ticulated, and  for  the  most  part  hexagonal,  ap- 
pear; the  diameter  of  which  is  from  two  to  three 
feet 

*  I  have  iMn,  in  ihc  beautiful  collection  of  M.  Pattin,  at  Parii, 
twrili  articulated  in  llie  same  manner  with  baialtin :  but  no  odc 
d  thu  berila  are  produced  by  Rre. 
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^  In  the  two  other  Cyclopic  isles  there 
smaller  columns,  heaped  upon  each  other»  or 
inclined  in  different  directions. 

'^  Upon  the  shore  of  la  Trezza,  near  the  ^m^ 
there  is  a  very  curious  group  of  little  articolatai 
columns,  which  radiate  from  a  common  ceotiik 
and  form  fasces  singularly  contorted ;  the  ait^ 
culations  are  marked^  but  the  vertebraB,  §o  lo 
Apeak,  do  not  separate. 

**  Upon  the  shore  between  the  castle  of  laci 
and  la  Trezza,  there  are  many  groups  of  iMir 
sal  tic  columns,  piled  in  various  ways. 

**  At  the  foot  of  the  mountain  of  the  cartle  ef 
laci,  there  are  many  groups  of  pyramidal  direr- 
gent  columns. 

'*  In  the  body  of  this  mountain  there  wieluglt 
bowls,  from  two  to  four  feet  in  diameter,  like  the 
large  balls  of  pyrites  found  in  chalk,  .being 
formed  of  pyramidal  columns  united  hf 
points  in  a  common  centre. 

<<  In  the  mountains  of  la  Trezza  is  fomd 
great  number  of  prismatic  columns,  of 
forms  and  dimensions,  many  being  di^aeed 
•  lying  in  the  clay. 

**  At  laci  Reale,  at  the  bottom  of  the  cliflBl 
the  sea  shore,  are  seen  large  prismatic  columiM^ 
subdivided  into  many  smaller;  while  on  the 
shore  there  are  many  large  prismatic  ^^i^ymF 


rising  from  the  sea,  the  tops  fonning  a  w&lk  at 
the  bottom  of  the  chffs. 

**  In  the  mountain  of  la  Motta,  two  leognei 
from  Catania,  there  are  very  large  and  long 
prismatic  colomns,  in  a  vertical  position,  formed 
of  the  mofit  compact  lava,  which  rings  like 
bronxe. 

"  In  the  ruountain  of  Patemo  there  are  large 
colutniui,  ill  figured. 

"  In  the  mountains  of  IJcodia,  near  the  spring 
called  Capo  del  Acqua,  there  is  a  wall  of  large 
prismatic  columns. 

**  Under  the  little  town  of  Bianca  Villa  there 
are  cliffs  formed  by  prismatic  columns. 

V  In  going  from  Bisnca  Villa  to  Aderno  you 
often  walk  on  the  tops  of  columns,  which  form 
regular  pavements,  resembling  the  ancient  Ro- 
DiaD  ways.  Within  the  town  of  Aderno  there 
ase  also  several  basaltic  causeys. 

"  Between  Aderno  and  Bronte,  on  taking  the 
lower  road  which  follows  the  course  of  the  river, 
you  walk  for  more  than  two  leagues  on  a  pave- 
taeaX  formed  by  the  tops  of  columns ;  and  on 
the  right  are  the  most  beautiful  walls  of  pris- 
matic basalt  which  I  have  ever  seen,  the  co- 
lanns  being  mostiy  vertical.  There  may  also  foe 
observed  in  nmny  places  fasces  of  prisms,  pro- 
jecting from  the  wall,  like  epaulements  or  demi- 
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bastions.  The  columtts  reunited  by  their  stun* 
niits,  as  into  one  head,  enlarge  according  to  thdf 
length. 

<«  Scattered  prisms  and  walls  of  prismatic  lavai 
may  also  be  found  in  many  other  places ;  foimh  - 
ing,  as  I  have  already  mentioned,  a  kind  of  bell 
around  the  skirts  of  Etna.  Don  Joseph  Gioeni» 
whom  I  have  formerly  celebrated,  is  oceopied 
with  an  elaborate  description  of  the  priBunlie 
lavas  of  the  volcano ;  and  he  will  add  pritats 
which  can  alone  express  the  variety  of  their 
forms,  and  the  manner  in  which  tbqr  are 
grouped*." 

If  these  representations  be  exact,  thdy  woilM 
certainly  induce  us  to  believe  that  prisoAtic 
basaltin  is  the  product  of  volcanic  fires ;  and  dbl 
admirer  of  nature  would  willingly  embrace  ft 
new  and  important  discovery,  which  would  aficMd 
greater  variety  to  his  views,  and  more  itrikiag 
topics  for  his  contemplation.  With  rq^atd  to 
the  British  dominions,  in  particular,  a  volcano^ 
even  extinct,  might  be  regarded  as  a  graad  aail 
curious  acquisition.    The  great  number  of  vol^ 


*  Dolomieu,  Etna,  p.  455.    It  must  not  however  be 
that,  p.  192,  he  allows  that  all  these  columns  present  troall  pofC^ 
visible  by  a  lens ;  nay,  p.  180,  he  regards  all  lavas  as  compact  f 
contain  spaces  of  lome  inches  ¥rithont  pores,    fiat  he 
as  compactness  is  owing  to  refrigeration,  that,  in  the  oold  audi 
regvoos  of  the  north,  lavas  are  more  compact. 


canoes  which  exist,  or  have  existed,  in  Iceland, 
the  southern  skirts  of  which  can  alone  be  said  to 
be  known  to  natnrahsts,  might  well  authorise  ut 
to  believe  that  a  chain  of  volcanoes  may  have 
existed  in  a  tract  of  country,  or  isles,  between 
the  north  of  Ireland  and  Faroe,  and  which  have 
been  submerged,  the  foundations  being  destroyed 
by  the  violence  of  their  own  conflagrations,  and 
the  fury  of  the  Atlantic  ocean,  There  are 
iadeed,  according  to  Landt,  evidences  of  a  vi- 
treous lava  in  one  of  the  isles  of  Faroe;  and  my 
iatelligent  friend  Mr.  Browne,  who  has  pene* 
trated  so  far  into  Africa,  and  has  pervaded  many 
parts  of  Asia  and  Europe,  was  convinced  that 
he  observed  a  wall  of  porous  lava  near  Belfast} 
but  still  there  is  no  appearance  of  any  craters. 
Perhaps  a  disciple  of  Dolomieu,  certainly  a  great 
and  respected  name,  "  clarum  et  venerabile  no- 
men,"  would  be  contented  with  one  enormous 
volcaDO  between  the  north  of  Ireland  and  Staifa, 
and  another  among  the  Faroe  isles;  for  the  ex- 
terior chain  of  the  Hebudes  is  granitic,  as  are 
most  of  the  Shetland  islands ;  while  the  Orkneys 
consist  of  argillaceous  sand-stone ;  and  none  of 
tbem  can,  on  any  theory,  be  said  to  present  vol- 
canic appearances. 

However  this  be,  as  the  genuine  basalt,  that  of 
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the  ancients^  is  allowed  on  all  hands  liot  to  Im 
of  a  volcanic  nature,  the  distinct  name  baMhiit 
becomes  the  more  necessary ^  in  order  toi  ditcib 
minate  a  wholly  different  substance^  the  origni 
of  which  is  still  liable  to  contestation^  ^ 

Concerning  basaltin,  by  many  called  c 
lava,  farther  observations  will  be  f( 
cussing  the  Volcanic  Rocks.    The 
Daubuisson,  concerning  the  volcanic  o 
this  substance,  is  too  remarkable  to 
as  in  his  able  treatise  on  basalt  he  I 
enforced  the  contrary  opinion,  e 
he  was  at  Freyberg,  and  enveloped  in 
of  Werner.    This  change  of  his  Nep 
occurred  after  his  visit  to  Auvergn 
which  presents  many  extinct  voh 
who  have  seen  it  or  its  products     t 
this  curious  fact  being  only  denied  by 
are  lost  in  the  mist  of  prejudice,  and 
ruin  their  own  system,  by  pushing  it 
maintain  tenets  palpably  absurd,  and 
tory  to  the  common  sense  of  manki     i 
for  example,  that  pumice  itself  is  of 
origin  1    The  following  abstract  of  £ 
remarks  on  Auvergne  is  given  in  the 
Physique*. 

•   1804. 
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"  After  ha?ing  given  a  preliminarj  idea  of 
the  topographical  position  of  Aavergoe,  and  the 
mineralogical    structure  of    this  country,    M.  ^m 

DaubuissoD  has  successively  and  in  detail  de-  ^M 

scribed  the  volcanoes  and  basalts  of  the  country  ^H 

ofPuy  de  Dome,  Mont  Dor*,  and  of  Cantal,  he  V 

concludes  his  memoir  by  a  general  review  of  his  H 

observations.  We  siiall  here  give  an  extract 
from  this  latter  part. 

•*  Anvergne  (Departraentsof  the  Puy  de  Dome  Danhniwoirt 
and  of  Cantal)  is  in  the  middle  of  that  great 
Mlope,  or  inclined  plane,  whose  bottom  ties  to- 
wanls  the  center  of  France,  and  which  terminates  ^| 

io  the  upland  that  directs  the  course  of  the  ^M 

Rhone  to  the  westward.    The  primitive  soil  (an-  ^ 

tenor  to  the  volcanoes)  is  of  granite,  covered 
in  some  places  with  a  marly  limestone.  The 
valleys  excavated  in  this  soil  render  the  country 
uuequai,  and  give  it  a  mountainous  appearance, 
although  there  are  tn  fact  only  excrescences  or 
Tcdcanic  mountains,  which  rise  above  the  general 
plane  of  the  slope. 

"  Nearly  all  this  soil  has  been  covered  with 
volcanic  productions:  they  are  of  three  kinds, 
and  their  formation  seems  to  date  from  three 
distinct   epochs.     The  most  recent  and  least 

•  ThU  is  the  proper  apclling,  derived  from  the  river  Dor,  which, 
jwmnj  Ae  Dognt ,  fornn  the  Dordogne.    S«e  Lc  Grand. 
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Damerous  are  currents  of  lava^  which  lead  to 
eraters  still  existing ;  the  second  are  masses  or 
tables  of  basalt,  separated  by  rifts  or  valleyi; 
the  third  consists  of  mountains  whose  mass  is  a 
kind  of  volcanic  porphyry; 

"1st.  La?oa  in  form  of  cuiTcnts.  There  are  in 
Auvergne  near  a  hundred  conical,  isolated  momp 
tains,  from  200  to  400  yards  in  height,  formed 
of  heaps  of  scoriae,  fragments  of  lava  and  of  It* 
pillo :  their  summit  often  presents  a  hollow  in 
the  form  of  a  cup  or  crater :  they  rest        oe* 
diately  on  granite.    From  the  bottom  of      'ei 
of  them  currents  are  observed  to  run  of 
basaltic  nature,  that  is  of  a  greyish  \        i^ 
a  fine  compact  grain :  this  lava  con 
and  crystals  of  peridot  (olivine),  aug 
&c.    The  superficies  is  blistered  and 
with  asperities,  which  sometimes  attain 
surpass  a  yard  in  height:  the  intei  t 

compact,  and  less  porous,  as  you  arrii 
to  the  bottom.    The  currents  are  spn  1 

adjacent  plain;  they  have  sometime     r 
the  bottom  of  certain  valleys,  and  have ; 
their  course  for  a  distance  of  three 
leagues ;  in  advancing  progressively  t 
incline  to  points  lower  and  lower ;  they 
the  inequalities  of  the  soil;  they  sepai 
meeting  with  any  obstructing  eminences  in  i 


}>asssge.  In.  fact,  like  the  courses  of  fluid  mat- 
ter, they  have  been  subservient  to  ali  the  laws  of 
hydrodynamics.  The  history  of  these  currents 
of  lava  is  complete,  and  there  is  nothing  lefl  to 
the  imagination  to  supply.  We  bthold  the  ori- 
ficf  from  whence  they  issued,  the  course  they 
pursued,  the  country  they  occupy,  &c. 

"  They  flo'ved  upon  granite:  their  substance 
then  was  either  )q  or  under  that  rock ;  now  these 
lavas  contain  from  15  to  aO  percent,  of  iron; 
the  granite  possesses  scarcely  any  ;  they  do  not 
therefore  consist  of  granite,  fused  and  wrought 
by  volcanic  agents:  we  must  therefore,  with 
Dolomieu>  seek  under  this  rock,  for  the  matter 
which  has  yielded  this  substance;  but  here  we 
can  only  form  conjectures.  The  cause  which 
may  have  developed  this  subterranean  fire,  the 
combustible  matter  which  may  have  maintained 
it,  aru  entirely  unknown  to  us.  It  is  not  coal,  or 
bituminous  matter,  for  they  are  only  found  in 
secondary  regions,  and  never  either  in  or  under 
I  granite:  it  does  not  consist  in  pyrites,  because 
I  pyrites,  alone  and  enclosed  in  the  bosom  of  the 
[  earth,  never  decompose,  and  generate  no  heat. 
1  As  for  the  period  when  these  lavits  flowed,  al- 
Itbough  anterior  to  the  history  or  tradition  of 
Iwnkind,  it  is  nevertheless  very  recent  whea 
I  compared  with  thoite  vast  degradations  which 
VOL.  I.  £ 
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the  surface  of  the  globe  presents :  it  is  j 
to  the  entire  excavation  of  the  valleys^ 
occupies  their  bottoms. 

**  2d.  Basalts.   The  volcanic 
the  second  kind^  are  basalts,  which,  r  i 

form  of  fitieets,  tables,  pei&s,  cover  t     ^ 
parts  of  the  anci^t  soil^  or  constitute 
mit  of  isome  mounftams  and  isotet^  et 
they  are  also  observed  ofi  almost  all      ^ 
Mont  Dor  and  Cantal ;  they  are  evi  ' 

the  remains  and  patches  of  different 
which  have  spread  over  the  c(         /^ 
«ent  the  same  mineralogioal  ct 
basalts  of  other  countries.  Saxony,         $ 
contain  the  same  substances ;  they 
<;}ine  to  a  prismatic  division ;  they  coVer 
distinction  all  kinds  of  rocks,  and 
<:overed  by  them,  See. 

"  A  volcanic  origin  cannot  be  I 

basalts.    The  perfect  resemblance 
paste  and  that  of  some  parts  of  cum 
which   are  found   in  the   neigh 
which  have  come  from  a  crater  still  i 
already  a  very  strong  presumpti6n; 
present  other   infallible  marks  of 
1.  In  following  step  by  step  cert       i 
basalt  which  are  near  Mont  Dor  i 

and  supplying  by  the  imagination  wi 


D  taken  away,  yoii  arrive  at  the  sides 
hro  enormous  volcanic  mountains,  and 
e  to  masses  of  sconae  ijr  of  bibtered 
|ere>  beyoud  doubt,  nve  are  Dear  the 
Itfae  current;  all  the  basalts  wbich  have 
itwed  upwardi^,  made  pait  of  that  cur- 
lA  great  Dumber  of  those  large  basaltic 
t'Which  cover  isolated  mountains,  dis- 
beir  surface  blisters,  spongy  scoriie,  or 
like  those  which  are  observed  on  t'lie 
trved  lavas ;  nor  can  we  refuse  tliem  a 
igin.  Some  others  of  these  plattbrms 
ll  Tolcanic  aslies.  S.  Some  isolated 
|K  present,  it  is  true,  summits  of  black 
Mnpaot,  priamatic,  destitute  of  those  uu- 
Ingns  of  the  actiou  of  fire  which  are  seen 
e-,  but  the  e;rpatest  part  of  them  stands 
de  of  those  pliitforms  with  scoriated  sur- 
which  we  have  just  spoken  :  they  once 
fith  them  a  continued  whole,  and  have 
'  only  been  divided  from  them  by  the 
QQ  of  the  valleys  and  ravines  which  now 
them.  They  cannot  have  had  adiffer- 
Q ;  the  corrosive  action  of  time  and  the 
:TOU8t  have  destroyed  the  scorified  bark; 
:  compact  nucleus  would  remain,  de- 
"the  marks  of  the  action  of  fire,  as  are 
ior  parts  wf  the  tjreater  portion  of  lavas 
E  2 
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in  currents.    Thus  all  the  basalts  of  AnT 
present  proofs,  either  direct  or  indirect,  of  a 
canic  origin;  though  the  degradation  of 
soil,  the  dismemberment  that  the  currents  1 
suffeied,  no  longer  permit  us  to  retrace  the 
ter  from  whence  they  flowed,  nor  to  lee 
number,  form,  or  extent,  of  the  different 
rents:  the  only  positive  thing  we  caa 
regard  to  them  is,  that  their  existence 
to  the  excavation  of  the  valleys. 

**  3.  Porphyroid  Masses.    The  thi; 
of  volcanic  productions  of  Auverg 
a  peculiar  nature ;  they  are  grey 
of  a  porphyritic  structure ;  they  i     n 
ten  distinct  mountains:  the  most  c 
are  Cantal,  whose  diameter  at  the 
about  nine  or  ten  leagues,  and  900  or  1 
high,  above  its  bottom ;  the  Mont  £    r« 
base  is  five  or  six  leagues,  and  its 
1000  to  1 100  yards ;  the  Puy  de  D 
base  is  half  a  league  in  diameter,  and         yi 
high :  the  other  mountains  are  still  1 

two  first  are  vast  masses,  torn  and  irr 
cut  by  the  action  of  the  waters.    The 
of  which  they  are  all  composed  is  grey» 
approaching  to  black,  sometimes  to  gre< 
fracture  dull  and  earthy,  with  coarser  i 
grains ;  it  has  little  hardness,  and  easily 


poses;  its  weight  ts  about  twice  and  a  half 
greater  than  that  of  water ;  it  melts  easily  under 
the  blowpipe  into  white  amel*,  and  seems  to  be 
composed  of  the  same  elements  as  felspar,  but 
confusedly  nnitedi  it  contains  a  great  quantity 
of  cryMais  of  felspar,  some  acicular  crystals  of 
hornblende,  and  even  some  spangles  of  mica. 
The  klini^stein-porphyr  of  the  Germans  f ,  which 
ii  found  in  considerable  quantity  at  Mont  Dor 
aad  Cantal,  seems  to  be  only  a  remarkable  va- 
riety. 

"  These  porphyroid  masses  so  nearly  resemble 
certain  productions  in  the  humid  way,  that  it 
required  nothing  less  than  their  extraordinary 
position,  their  situation  in  the  midst  of  volcanoes, 
some  unequivocal  marks  of  the  action  of  fire, 
their  passage  direct  or  indirect  to  hasalt,  and 
above  all  the  volcanic  scoriae  imbedded  in  their 
mass,  to  prove  that  they  are  foreign  and  poste- 
rior to  the  pi'oductions  in  the  humid  way,  and 
that  they  owe  their  existence  to  the  volcanoes. 

"  Nothing  positive  can  be  said  as  to  the  man- 
ner in  which  they  have  been  produced,  and 
vrired  at  their  present  position.     No  where  is 

*  See  Johnson.  Enamel  a  properly  the  application  of  the  amel 
li  UMther  mlul&iice. 

t  Klaproth  procured  8  per  cent,  of  soda  from  itiai  of  Bohemia, 
■ad  Mr.  Bergman  6  from  that  of  Mont  Dor. 
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there  obaerred  any  ctatar  from  which  they  c 
have  iBsued^nor  distinct  currents  by  which  i 
might  be  traced  to  their  origin.     It  infg 
thonght  that  they  consist  of  melted  g 
wrought  and  gected  by  volcanic  agents*    1 
homog^nity  of  their  paste  shows  how  c 
the  fusion  or  igneous  dissolution  has        i, 
scarcely  permits  one  to  believe  that  t 
of  crystals  of  felspar  which  they  c  , 

have  pre*es3sted  the  fusion,   and      iti 
The  form  of  these  crystals,  their  lamii      st 
ture    perfectly  preserved,   their  t 
their  facility  of  melting,  their  it 
in  these  vast  masses,  and  in  short  th    r 
of  composition  with  the  paste  which  8 
them,  leads  one  to  believe  that  they 
during  their  igrleous  fluidity,  by  an 
mation  of  their  integrant  parts,  which         t 
to  obey  the  laws  of  their  affinity.     T 
phyroids  are  the  most  ancient  of  all  the 
productions  of  Au vergne :  they  are  cove 
basalt,  and  contain  veins  of  that  subs* 

**  However  different  these  product 
be,  however  distant  the  varix>us  peri     i  of  i 
formation^  they  do  not  seem  the  less  united 
certain  degree,  and  form,  in  some  sort,  an 
system.    Cautal,  Mont  Dor,  Puy  de  Dome^ 
the  most  ancient  of  the  volcanic  mas 


Mhjirect  line,  running  nearly  from  south  to  north. 
Almost  all  (he  ba&alls  of  these  regions,  that  may 
be,  in  some  oianner,  retraced  to  their  origin, 
seem  to  have  taken  their  direction  in  this  sarae 
Iin«.  It  is  also  in  this  direction,  and  among  the 
ancient  products,  that  the  greater  part  of  the 
craters  have  opened,  whose  vestiges . »re  still 
visible.  When  at  two  leagues  to  the  westward 
of  Clermont,  we  see  near  si.\ty  volcanic  mouni 
tains,  ranged  in  a  straight  line,  one  can  scarcely 
believe  it  to  be  the  effect  of  chance.  A  eause 
has  certainly  existed  which  has  produced  t)))> 
effect:  perhaps  there  was  under-ground,  and  in 
this  direction,  as  it  were  a  vein  of  matttr  which 
contained  the  germ  of  volcanic  fire,  or  which 
WW  of  a  nature  to  maintain  it ;  the  cause  always 
existing,  its  eflect  might  have  been  renewed  at 
different  perioils." 

These  observations  are  no  doubt  cogent,  and 
worthy  of  the  acknowledged  ability  of  the  au- 
thor. But  in  the  spirit  of  perfect  candour  when 
treating  a  subject  where  it  is  difficult,  after  every 
allowance  for  the  weakness  of  the  human  mind, 
eFen  to  suppose  that  prejudices  should  exist, 
Brochant's  able  abstract  of  the  arguments  for  , 
and  against  the  volcanic  origin  of  hasaltin,  shall 
here  be  subjoined,  as  the  author  thinks  it  a  me- 
ritorious service  to  the  science,  to  lay  before  the 
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English  reader  interesting  extracts  from  soch 
works  in  the  foreign  languages,  as,  from  their 
very  nature,  can  scarcely  be  expected  ever  to  be 
known  to  him  by  translation. 
*J2*2Sl  *'  ^^  ^^  already  been  said  in  the  Introduction, 
p.  68,  that  mountains  of  secondary  trap,  and 
chiefly  the  basalts,  were  looked  upon  by  soine 
mineralogists  as  produced  by  volcanic  fires,  while 
Mr.  Werner,  and  almost  all  the  learned  men  of 
Germany,  are  of  opinion,  that  they  have  been, 
formed,  like  other  rocks,  by  the  waters  which 
inundated  the  surface  of  the  globe. 

^^  The  former  ground  their  opinion  on  the  fiot^ 
lowing  reasons. 

'M.  In  the  masses  produced  by  volcanoef 
which  have  burnt  in  our  time,  are  found  pw 
matic  basalts,  and  other  rocks  which  resemble 
trap,  and  which  nevertheless  bear  no  character 
of  fusion,  and  which  only  the  locality  and  p6» 
sition  indicate  as  volcanic. 

^'  2.  It  is  an  error  to  believe  that  all  the 
masses  ejected  by  volcanoes  must  be  vitrified 
substances ;  such  are  on  the  contrary  very  rare 

*^  3.  Neither  is  the  black  colour  essential  to 
volcanic  products :  there  are  some  grey,  othen 
brown,  and  even  white. 

"  4.  Many  observations  have  proved,  that  the 
fire  of  volcanoes  is  very  inferior  to  that  of  cor 


brnaces;  therefore  it  is  not  surprising  that  ba- 
alts  may  be  changed  by  an  artificial  fusion ;  and 
.t  is  no  reason  for  believing  that  they  have  not 
before  undergone  the  action  of  volcanic  fires. 

"  5.  Epeu  supposing  that  volcanic  fire  pos- 
lesses  a  great  heat,  it  is  known,  by  the  beautiful 
DC  peri  meots,  made  in  England  by  sir  James  HatI, 
EOOiparatively  on  the  whinstone*,  and  ou  the 
Savas  of  Vesuvius,  that  a  contexture  and  aspect 
nay  be  gireu  to  a  rocky  mass,  melted  and  cooled, 
which  shall  have  the  characters  of  glass  or  stone, 
iccording  as  the  cooling  is  quicker  or  slower. 
These  experiments  having  been  repeated  on 
leveral  kinds  of  whinstone,  there  has  always  been 
obtained  by  a  gentle  cooling,  a  stony  mass,  com- 
pact, dull,  exactly  similar  to  the  whinstone  em- 
ployed ;  and  on  the  contrary,  a  vitreous  mass 
was  obtained  by  a  rapid  cooling.  The  same 
essays  made  on  the  substance  of  bottle  glass, 
gave  the  same  results. 

"  We  see  then  that  the  absence  of  scorite  and 
vitrifications  is  not  a  reason  for  denying  the  vol- 
canic origin  of  basaltj  besides,  it  is  a  known 
fact  that  burning  volcanoes  have  produced  it. 

"  *  The  whin^iione  of  ihe  English  is  generally  a  secondary  trnp  ; 
but  anumg  several  spi'cininis  ih.it  1  have  seen  given  under  thai 
name,  >onie  rr^mhlcil  b.isali,  otiiers  :: 
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'^  6.  But  wittK)ut  mentioning  basal  is,  which 
have  so  many  volcanic  characters,  a  great  ana- 
logy is  found  between  secondary  mandelstdn 
and  porous  lavas;  between  the  clay  of  trap 
mountains  and  the  products  of  muddy  eruptions; 
between  basaltic  tufa  and  volcanic  tufa;  and 
almost  all  minerals  which  are  found  scattered 
in  volcanic  masses,  are  found  in  trap  inoiin- 
tains>  &c. 

"  7.  The  position  of  secondary  traps,  which 
lie  over  all  secondary  rocksy  while  the  hardnenb 
compactness,  and  other  characters,  of  many 
among  them,  such  as  grunstein,  bamltj  aaf 
others,  are  so  different  from  those  of  the  to* 
condary  rocks  on  which  they  lie.  Thut  hwA 
of  dryness  to  the  feel  which  they  present,  a|i4 
which  is  characteristic  of  volcanic  productions 
in  general,  all  these  approximations  will  not 
permit  us  to  acknowledge  that  basalts  blive  bad 
the  same  origin  as  all  secondary  rocks. 

<<  8.  It  has  been  objected  that  in  basaltic 
countries  basalt  is  found  on  almost  all  the  suittv 
mits,  and  that  such  would  not  be  the  cage.^tf 
basalts  were  lavas:  this  might  be  true  if  thes9 
lavas  proceeded  from  a  recent  deposition;  bat 
on  the  contrary  this  deposit  seems  very  ancient, 
and  has  undergone  many  changes.  M.  Reuss 
himself  observed  in  Bohemia,  that  the  basaltic 
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summits  he  there  met  with,  seem  to  be  the 
remainn  of  a  rast  bed  of  decayed  basalt. 

**  9.  In  sliorl,  tlie  conical  i'orm  of  trap  moun- 
tains, and  above  all  those  of  basalt,  has  the  most 
perfect  rei^mblance  to  tliat  of  volcanic  moim" 
tains }  and  it  is  this  reiiemblaoce  which  gave  the' 
first  idea  of  attributing  a  Tolcanic  origin  ta 
basalt. 

'*  The  advocates  for  the  formnlion  by  the  hu- 
mid way,  or  the  Neptunists,  on  their  part  sup- 
port their  opinions  by  many  obsci-vations,  of 
which  these  are  the  principal : 

"  1.  It  is  true  bjsalts  are  found  among  pro- 
ducts of  burning  volcanoen,  but  they  are  ex- 
tremely rare,  and  modern  eruptions  have  not 
produced  any. 

"  '2.  Whatever  origin  may  be  attributed  to 
the  division  in  prisms,  tables,  &c.  it  is  not  pecu- 
liar to'  trap  rocks:  there  are  gypsums,  marls, 
sand-stones,  which  frequently  offer  this  struc- 
ture. Thus  then  this  division  in  prisms,  very 
rare  among  real  volcanic  products,  on  the  con- 
trary exists  in  many  stratified  rocks. 

"  3.  Basalts  often  repose  immediately  on  coal, 
as  at  Meissner,  near  Cassel :  now,  if  this  basalt 
was  volcanic,  it  uuist  necessarily  have  produced 
the  combustion  of  tlicse  beds  of  coal. 

'*  4.  The  remains  of  vegetables  and  anitnaU, 
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which  are  found  in  some  trap  rocks^  could  i 
in  like  manner  have  resisted  the  volcanic 
without  being  destroyed. 

<*  It  is  the  same  with  many  minerals  wl 
are  very  fusible,  and  which  are  there  met 
indeed,  some  are  also  found  in  volcanic  r 
but  these  instances  are  rare,  and  cannot     *^ 
a  basis  to  a  general  rule. 

"  5.  Cavities  filled  with  water,  such 
hydritic  agates  found  near  Vicenza,  in  I     y, 
secondary  trap  mountains,  entirely  d 
supposition  of  a  volcanic  origin  ^.  «' 

**  6.  There  are  not  observed  in  trap  roi       ! 
that  black  colour,  or  those  indications      ri( 
faction,  that  are  apparent,  at  least  in  certain 
tions«  of  the  products  of  burning  volcanoes :  r 
craters  have  never  been  observed.     All  tlK 
which  have  been  cited  were  hollows,  cl 
filled  with  water,  so  common  in  soi 
tains. 

"  7.  Mandelstein  has  certainly  some  n 
blance  to  porous  lava;  but  there  are  n 
steins    evidently   not   volcanic.      B  t 

cavities  of  the  mandelstein  of  trap  moon 
contain  very  different  minerals,  and  which  c 


"  *  The  VulcanltU  answer  that  these  aggies  hart  a  latter 
from  infiltration.' 


!• 
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I    Dot  hare  undergone  the  action  of  fire  without 

I    being  changed  *. 

'       "  8.  It  is  true,  that  according  to  the  experi- 

'  ments  of  sir  James  Hall,  and  some  late  ob- 
servations made  upon  burning  volcanoes,  it  is 
known  that  rocky  substances  may,  after  fusion, 

I  leassume  their  stony  character;  but  when  this 
takes  place  in  burning  volcanoes,  there  are  al- 
ways found  in  the  vicinity  substances  which 
have  not  experienced  this  effect,  and  which  on 

,   tlie  contrary  are  scorified   or  vitrified;  which 
llenotes  the  action  of  fire. 
"9.  In  different  countries,  and  especially  in 

I  Bohemia  and  the  Vicenline,  beds  of  basalt  have 
Wii  observed,  which  alternate  with  grit,  or  stra- 
tiform limestone  :  does  not  this  reunion  of  these 
tvfo  rocks  prove  th.it  they  have  had  the  same 
origin  ?  The  Vulcanists,  to  make  this  agree  with 
their  theory,  are  obliged  to  have  recourse  to 
quite  a  forced  supposition,  according  to  which 
there  have  been  alternately  volcanic  eruptions 
and  submarine  deposits  ;  whereas  this  alternation 
ofbeds  of  different  rocks,  of  nearly  contemporary 
formation,  has  more  than  one  example  in  moun- 
tains. 
"  10.  There  are  many  basaltic  regions  where 
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basalt  is  only  fotrtid  on  summits,  and  it  is 
dently  perceived  by  the  correspondence  of 
beds,  that  all  these  summits  were  parts  ^ 
-and  the  same  bed^  ivhich  spread  over    ']-■ 
couutTy-r  now^  that  is' not  the  na4;Dre  of  v 
•deposits;  dvey  ioxtn  currents,  which  take 
taiti  <dtrection,  and  410  similar  examples  i 
Tast  deposits  are  known,  but  among  rocki 
iduoed  by  waier,  and  particularly  among 
formrodcs. 

^^11.  Basalt  has  mo  appearance  of 
heated  in  a  furnace  it  melts  to  glass.     It 
(ha/t  from  Hall's  experiments,  a  stony 
lias  been  obtained ;  and  that  may  vety 
pen,  since  nature  produces  it  in  I 
canoes.  .  But  these  cases  are  very  rare,        i 
has  justly  observed,  that  in  his  expert      its 
4ippearance  depended  on  the  manage       nt  of 
cooling :  but  it  must  then  be  supp 
•circumstance  is  always  met  with  in  * 
eruptions,  which  are  supposed  to  haveprodu 
the  mountains  of  trap. 

**  12.  The  prismatic  division   of  t 

•been  attributed  to  the  water  of  the  sea, 
•        iUij  say  then  covered  all  the  region  upon 
these  lavas  have  run:  that  is  possible;  but 
accelerated   refrigeration  should,  according 
Ilali'^  experiments,  give  the  lavas  a  vitn 


tp[*arance ;  which  is  not  the  case  even  in  por- 

I  tiDiigof%beinas9. 

"  W.  The  conical  form  of  basaltic  mowntHins 
pnms  nothing ;  it  is  true,  that  such  is  the  form 
ofvoJcanic  mouiUaiiis,  but  in  general  it  is  that 
flfall  Bioontains  whose  sides  are  covered  with 
(aifby  substances.  Melted  substances,  ashes, 
give  this  form  to  volcanic  mountains;  and  if 
basahic  monntains  assume  also  more  particularly 
this  apf»earance,  it  is  because  their  fragments 
Hfequirkljr  rediicerf  to  this  eartliy  state,  so  that 
they  Daturatly  form  slopes  on  the  sides  of  moHn- 
taiM. 
"Moreover, the  conical  form  of  b;isallic  moiin- 

I  tains  ts  not  that  of  burning  volcanoes :  the  fomier 
*iL'  cone*,  isolated  one  from  another,  nearly 
f<l"al  ill  heit;iit;  whereas  volcanic  mountains 
are  grand  coniform  elevations,  whose  slopes  pnd 
sides  are  loaded  with  little  conical  summits. 

"One  might  extend  much  farther  this  chain 
d" motives  on  which  both  theories  are  founded, 
W  longer  details  would  be  here  superfluous*; 

"  •  Ii  niay  be  obsentd,  iliai  ihe  pointi  of  tlivision  are  often  in 
wittn  of  6ct ;  as  the  cxiiicnco  of  scoria!,  vitrif:iclions,  that  of 
^fMs,  ice.    1  do  not  prt-Knd  lu  discuss  iheir  lepilimacy. 

"  Ptrfwps  both  parties  may  think  that  i  have  not  done  justice  to 
^T  irgometits,  and  that  I  have  overlooked  some  important  ones. 
I  felitre  not :  I  end  luiuiired  to  reconcile  them,  at  lir.nl  the  princl- 
pl;  bat  I  coiili-'j^  if  any  have  escaped  me,   I  shoultl  easily  cuDsolc 
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time  may  perhaps  some  day  a£ford  tl 
solution  of  this  great  geological  prob  1 

lomieu  occupied  himself  mach  upon  it; 
doubtless  would  have  succeeded  ia  uniting 
parties,  if  death  had  not  overtaken  him 
midst  of  his  labours.    He  adopted  neit    tr 
two  opinions :  he  was  persuaded  that       h 
admissible,  according  to  localities ',  be< 
ing  often  seen  in  the  products  of  the 
volcanoes  of  Italy,  rock  entirely  rese        Dg 
salt,  and  even  other  primitive  rocks, 
found  by  long  experience,  that  only  the  i 
ters  of  locality  would  decide  on  the  ot 

either.     He  had,  according  to  this 
observed  some  basaltic  countries,  at     i 
Auvergne  and  the  Vicentiue,  and  be  1 
garded  them  as  volcanic.     I  chiefly  cite 
two  examples,  because  I  know  that  n       '  < 
brated  German  mineralogists  are  of 
opinion*." 

A  yet  later  French  mineralogist  has  jdms  < 
pressed  his  sentiments  upon  this  curious 
long- agitated  subject. 

myself,  if  I  thought  that  would  induce  the 
opinions  to  publish  fresh  memoirs,  to  undertake  U       own  i 
This  ^rc&i  quarrel  has  been  long  hushed,  and  pro      ly  1 
have  collected  new  observatioot.*' 
*  Brochaut,  ii.  6lS. 
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ihall  give  a  third  opinion  upon  the  ori*  BrawiHun 

Bttt,  in  a  medium  between  the  two  pre- 

IKS,  and  which  appears  to  us  the  most 

f  The  naturalists  who  profess  it,  as 

liomieu,  Delrio,  Spallanzani,  think  that 

BioQ  on  basalt  is  often  a  dispute  of 

ds :  that  if  this  name  is  given  to  those 

Dse  characters  we  explained  at  the  be-  _ 

if  thia  article;  some  are  truly  volcanic, 

Krs  have  entirely  an  aqueous  origin; 

ftsaltsof  Saxony,  and  those  of  Ethiopia, 

belong  to  this  second  division,  and  that 

kbie  that  those  of  Scotland  and  Ireland 

ig  to  itj  while  those  of  Italy,  and  Au- 

Hnild  be  arranged  in  the  first  class  to- 

It  least  in  part. 

r  naturalists, and  particularly  M.Patrin, 

.bat  basalts  are  the  productions  of  the 

'Options  of  submarine  volcanoes;  and 

ature  of  the  eruption,  and  the  influence 

er,  have  given  to  this  lava  those  par- 

laracters  for  which  it  is  remarkable. 

eve  that  the  latter  influence  prevented 

tic  matter  from  calcining  or  burning 

stances  on  which  it  flowed.    This  hy- 

tvhich  seems  one  of  the  most  probable, 

)lied  without  exception  to  all  basalts, 

retl  enough  the  alternation  of  beds  of 
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3-f>r 


prismatie  bwalk  witii  bed»  of 
and  aarthy  matter  witbout  i        ^ 
laflM  beda  of  baaalt  with  : 
boQale  of  liaie»  or  with  coal,      lich 
altered  bj  it;  in  shorty  the  pr 
•hdla  in  some  basaltic  beda.    1      < 
in  thia  hypothesis^  ooncurred      t 
prismatic  baaalt»  no  longer  existi    ;» 
basalt  is  no  longer  formed  in  those  y 
of  lava  which  in  our  days  have  issued 
panoea    It  seems  that  it  is  with 
Teins»  crystallised  bedst  fossils  pr       rly 
fcc.   Nature  in  her  present  qu 
longer  forms  any  */' 
.   The  extent  of  these  observations 
doned^  as  there  is  not^  in  this 
more  difficult  or  interesting :  b 
return  to  a  more  immediate  v 
brated  substance.  .  .  ^ 

.i-.. 
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>:J#»i 


•    .    • 


1 

This  rock^  as  already  mentioned,  is  tike  t 
the  Swedes,  who  first  recommended  it  to 
notice ;  while  the  basaltic  columns  of  Sa)[ 

*  Brongniart,  i.  473.    He  had  obtenred^  p.  470, 
ing  the  tea  bccomet  fixed  on  iht  mxrhct,  and 
colunnar  fomiy  which  rather  proceeds  from  slow  • 


I  III.    Kjisitrnt. 


1  by  Agricola,  tlie  restorer  of  mine- 
fa  the  sixteenth  century.  Wliatever  be 
igios,  these  two  9iibstance»  are  identically 
ib;  as  the  same  results  may  bo  produced 
y  (lie  huniitl  or  the  dry  processes  of  che- 


Bf  1.     Uniform.     The  columnar  basaltia 

■already  mentioned,  attracted  great  atten- 
ttko  beauty  and  regularity  of  its  forms,  as 
ithe  eixteentb  century ;  but  trap,  or  stra- 
]  basalt,  may  be  called  a  discovery  of  the 
i  The  hill  of  Kinnekulla,  in  Westrogothia, 
I  of  the  first  observed;  and  also  that  of 
Mk'g,  in  the  same  provbce. 
kbasaltJn,  from  Kinnekulla  and  other  parts 

Aen. 

f  basaltin,  from  the  same. 
^h,  from  Norberg. 
lish,  from  Sweden. 

k  basaltin,  with  small  needles  or  scales  of 
■■,  from  Sweden. 

tified  basaltin,  from  Faroe,  Stafik,  the 
'  Causey,  8i.c.  where  it  sometimes  underlies 
uomar. 

same,  from  tlie  castle  hill  of  Edmburgh, 
rton,  and  other  parts  of  the  south  of  Scot- 


.i 
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Tbe  same,  from  Anderimch  on  the  £        ^ 
The  some,  from  the  Sierra  Morena, 

Mountains,  in  Spain. 
The  same,  from  Toplitz  in  Bohemia* 
Black  basaltin,  from  Egypt 
Green,  from  the  same. 
Red  basaltin,  from  Channelkirk  in  ScoUand. 
Brown,  from  the  same.  tv  - 

Stratiformed  basaltin,  from  Saxony« 
The  same,  from  Etna,  Vesuvius,  t 

Bourbon,   New  Spain^  and  other  v 

gions*. 

■ 

Aspect  2.    Mingled.    Basaltin, 

of  steatite,  from  the  isle  of  Skey 

Westrogothia,  &c. 
Black  basaltin,  with  red  zeolite,  fr     l 
The  same,  with  white  zeolite,  ftom  C 

Causey,  &c. 
The  same,  with  many  beautiful  \ 

lite,  frcMn  the  Faroe  isles.  >  ;; 

The  same,  with  zeolite,  from  Etna,  &c.  / : 
The  same,  with  grains  of  pyrites,  from  I 

berg  in  Sweden,  Dauphiny,  &c. 


*  Sauatuie  mentioas,  $  1497»  a  kind  of  ;  i 

called  laminar:  and,  §6489  a  singalar  r        tff  cvmry  ( 
in  thin  leaves,  with  mica^  qnartx,  and  If 

wys,  it  would  have  formed  a  genuine  po      fry*  ^  ^ 


ji 
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Ike  same,  with   nodules   of  caJcareous  spar, 
IB  vaiioufi  parts. 

Ihe  same,  with  red  jasper,  from  Derbyshire. 
Bas&ltin,  passing  in  veins  through  granite,  from 
mra^.     With  inherent  pitchstone,    firom  the 


Upect  3.  Basaltic  Tufa.  This  substance  has 
fi  observed  at  Stafia,  and  in  some  other  basaltic 
otries,  A  considerable  portion  of  Arthur's 
t  Dear  Edinburgh,  is  composed  of  it. 

(ijpcrt  4.    Basaltic  Bricia.    Bricia,  with  frag- 

iti  of  granite,   on  a  base  of  basahin,  either 

Ik,  grey,  or  green,  from  Westrogothia  in  Swe- 

,  or  from  Dauphiny  in  France. 

Ik  same  base,  with  fragments  of  quartz,  from 

svne. 

lie  same,  with  fragments  of  limestone,  fry^m 

Alps  of  Dauphiny. 

he  same,  with  fragments  of  slate,  frt>m  the 

t,  and  from   the  mountain  of  Tarare,  near 

DS. 

be  same,  with  fragments  of  granite,  slate,  and 
itone,  all  mingled,  from  Tarare,  and  Dau- 

f- 

te  same,  with  fragments  of  porphyry,  from 

ill  of  Lesterelle  in  Provence. 
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Brida  of  fragments  of  basaltin,  joined 

cement  of  quartz,  intermixed  with  paitidei 

basaltin.    Uncertain. 

i 

■nUCTUEB  II.      COLCMilAa. 

Pjn^oi       Aspect  li    Uniform.     Basaltin,  from  { 

in  Saxony.     Remarkable  as  having  att        Id 
attention  of  Agricola,  and  other  naturalists 
the  sixteenth  century.    The  little  town  of  Stnlpc 
is  built  upon  the  side  of  a  basaltic  hil^  a  fe 
miles  to  the  east  of  Dresden.    The  lower  {NUt  < 
the  hill  consists  of  a  granite,  of  white 
grey  quartz,  and  black  mica,  upon         V 
^t  reposes,  presenting  the  most  b     i 
regular  columns  observable  in  German} 
have  commonly  six  sides ;  but  soi  «  i 

five,  seven,  or  eight;  yet  their  lei    th 
seem  to  exceed  fifteen  or  sixteen  feet    T 
lumns  are  vertical ;  but  on  the  south         there 
a  rock  of  stratified  basalt,  of  that  ki 
pears  in  thin  plates  or  tables.    T 
Stolpen  is  black  with  a  bluish  cast,  the  g       \ 
impalpable,  the  firacture  conchoidal,  and 
ments  sharp.     Its  hardness,  like  that  of 
and  basalt,  equals  that  of  iron  the  bar 
being  more  than  800  of  Quist's  gradation. 

*  Oaub.  ftur  les  basaltes,  4?, 


basaltiii  often  presents  little  cavities,  lined  with 
chalcedony,  and  quartz  crystals ;  Bometimes  filled 
with  green  steatite,  calcareous  spjar,  zeolite,  or  a 
fithatnar^  resembling  gemiopal.  Small  grains  of 
eiivm  also  occur,  and  dots  of  siderite,  oi-  perhaps 
aup'te.  The  pillars  are  used  for  many  useful  and 
onmmenlaJ  purposes  of  architecture ;  an  example 
which  might  be  followed  in  other  basaltic  coun- 
tries, with  a  sacred  regard  however  to  the  more 
re^'ular,  grand,  and  conspicuous  parts. 

Coluimiar  basaltin,  from  Italy,  Sicily,  Auvergne, 
Hungary,  Bohemia,  Saxony,  Lusatia,  Thuringia, 
Hessia,  Goctingen,  Nassau,  in  Germany;  from 
Hk  isle  of  Bourbon,  New  Zealand,  and  other  isles 
b  the  Soath  Sea,  9ic.  Ac.  The  columns  are  often 
to  small  as  to  be  chosen  as  specimens. 

jf^cfS.  Mingled.  Columnar  bafltdtin,  min- 
gkd  wftfa  zeolite,  from  many  countries. 

Witii  nodules  of  steatite,  calcareous  spar,  chal- 
tedonj,  lithomarga,  olivine,  &c.  ftx>m  Stolpen,  and 
eterpkcea. 
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MODE  IV-    BASALTON. 


NUM« 


chmcten.       Texture  coarse,  and  of  a  large  grain,  misBl 
with  quartz  or  felspar,  but  lax,  and  incapaUMf  ^ 
the  fine  polish  of  basalt  or  basaltin.  •     i 

Hardness    marmoric.     Fracture    comnoaff* 
even.    Fragments  blunt  and  amorphoui* 

Weight  sometimes  siderose,  geiieraUj  gmit 
tose. 

Lustre  glimmering.    Opake. 

Colour  grey  or  greenish. 

As  the  Italian  termination  tno 
minutives  and  substances  qf  a  finer  ^ 

that  in  one  is  employed  to  discrimit 
a  coarse  appearance  or  large  grain.    1 
name  basalton  is  adopted  for  another 
tbe  basaltic  family,  that  called  gnmst 
Germans,  an  appellation  alike  vague 
barous,  as  are  most  of  those  terms  • 
the  T^g^  miners.    The  most  im; 
beautiful  of  the  grunsteins,  a  mixture  of  < 
^  Used  siderite  with  felspar,  has  been  ain       ^ 
scribed  after  siderite.     By  basalton  are  u 
stood  the  other  kinds  of  grunstein,  exce     i 
porphyries;  being  a  mixture  of  coarse 
without  the  splendour  or  cohesion  of  that 
stance,  with  either  felspar  or  quartz.    Even  tl 


Com 

Smteia. 
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vith  a  6ner  grain  must  still  be  regarded  as  a 
Coarse  rocV,  as  it  does  not  admit  the  polish  of 
kuall  or  basaltio.  The  common  wtiin-stones 
of  the  north  of  England  and  of  Scotland  belong 
tethif  class.  It  is  unnecessary  to  indicate  many 
samples  of  so  common  a  substance,  which  is 
^efly  interesting  from  its  intimate  connexion 
Rith  basalt  and  basaltln,  often  passing  either 
«o  the  one  or  the  other  of  these  substances. 

Werner  has  considered  grnnstein  as  either 
mmiliFe  or  stratiform.  The  former  has  been 
lere  described  under  the  venerable  name  of 
Falteritej  the  latter,  which  commonly  covers 
belteds  of  basalt,  is  that  about  to  be  mentioned. 
Iwould  appear  that  he  has  since  added  a  trans- 
liw  grunstein,  distinguished  by  veins  or  grains 
■f  quartz,  in  Voigtiand  called  kberfells,  or  li- 
er  rock,  being  coloured  with  a  reddish  brown 
tyd  of  iron.    This  transitive  grunstein  occurs 

tiie  Hartz,  ii^  Bohemia;  and,  according  to 
r>  Jameson,  in  the  upper  part  of  Dumfries- 
ire.  The  Wemerians  .regard  grunstein  as  a 
ire  chemical  solution  than  basalt,  though  it 
uuDonly  rest  upon  the  latter;  while  in  general 

more  chemical  dissolutions  are  the  lowest: 
jrcnmstaoce  which  they  endeavour  to  ex- 
lo  hy  supposing  the  superincumbent  waters 
%  agitated  at  one  period  than  at  another. 
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STRUCTURS   I.      COMPACT   BASALTON. 

Compact  basalton,  from  some  of  tl 
pillars  of  Stonehenge. 

Basalton,  or  whin,  from  Salisbury  ( 
Edinburgh.  • 

The  same,  from  the  M alyem  hills. 

Basalton  is  common  in  the  pavement  of  1 

STRUCTURK  II.     ILATT  BASALION. 

Gr^tein        This  IS  the  grecn-stone  slate  of  t     Gc 
being  composed  of  siderite  and  com      t 
or  felsite,  which  is  sometimes  more  at  it  1 

the  former.     It  is  said   to  form  mountai 
Sweden,  and  abounds  near  the  mines  of  Ad 
being  often  metalliferous.    If  the  felsite  gener 
exceed  in  quantity,  it  ought  to  be  classed  till 
that  rock. 

The  porphyry  slate,  or  clink-stone  porphyiy, 
Werner,  basatte  en  table  of  the  Frenth,  seems 
inUmate  mixture  of  iron  and  felsite,  and 
found  in  basaltic  countries.     It  has  been 
by  Klaproth,  who  found  eight  parts  of  S     i 
hundred.     How  it  came  to  be  classed  a 
basaltic  family  can  scarcely  be  ima^ned, 
from  its  local  situation,  a  circumstance 
ponderant  with  Werner ;  it  being  as  oflm 
in  the  vicinity  of  basaltin,  as  lava  with  a  base  i 


MODK  Y.    paBmitr. 

feliite  is  in  tint  of  lava  with  a  base  of  sideritc.  It 
u  surprUiog  that  the  French  mineralogists  have 
not  adduced  this  circumstance  in  favour  of  thu 
vdcanic  origin  of  basaltin.  Clink-stone  however 
his  no  sort  of  relation  to  the  family  of  basoltii,  es 
[Jiediemical  analyst*  infallibly  demonstrates  ;  for 
ilonly  contains  3  in  the  100  of  iron,  while  all  the 
Vila  modes  present  more  than  @0.  It  is  there- 
fore lierc  classed  under  Felsitc,  with  which  the 
analysis  strictly  corresponds,  except  tliat  there  id 
I  douWc  the  quantity  of  iron,  which  imparts  the 
black  coluur. 

MODE  V.    PORPHYRY. 

This  rock  belongs  to  the  division  here  called 
htrites,  as  consisting  of  crystals  or  grains  im- 
bedded in  a  base  or  paste,  in  contradistinction 
lo  Granites  formed  by  simple  coherence,  and  to 
GJuteoites,  (both  also  derived  from  the  Latin),  in 
.which  the  particles  are  cemented  together  by 
tbe  satne  or  by  a  different  substance,  scarcely 
finble,  or  at  least  not  so  abundant  as  in  the 
Jotritet*.    This  last  denomination,  besides  in- 
ttsotly  recalling  to  memory  the  nature  of  the 
rock,  would  prevent  tbe  misapplication  of  the 

*  In  like  manner  the  Glandulites  of  Sautsute  are  ihoee  tionr.-. 
which  include  ^ands  or  kecnela. 


classical  term  porphyry  to  many  subrtaabes 
which  have  only  a  very  faint  and  distant  reaem* 
blance. 

The  term  porphyry  is  therefore  here  restrict* 
ed  to  its  proper  and  peculiar  sense  of  a  base 
sprinkled  with  crystals  of  felspar.  The  word-m 
the  Greek  implies  a  purple,  or  rather  red  stonei 
and  in  severe  classical  precision  ought  to  be 
confined  to  that  colour,  common  among  Att 
monuments  of  antiquity :  but  as  denominatioDi 
derived  from  colour,  the  worst  of  all  distinctioiM^ 
have  been  forced  to  be  extended,  the  blaick»  tbe 
grey,  the  bluish,  and  even  the  green,  having 
the  same  base  of  trap  or  basaltin^  must  be  in- 
cluded. But  the  base  being  the  sole  ground  of 
the  present  classification,  all  the  other  kinds  aie 
considered  as  Intrites,  and  reserved  for  aepanle 
descriptions. 
Base.  It  was  long  imagined  that  the  base  or  grooDd 

of  porphyry  consisted  of  jasper ;  but  this  sapp(h 
sition  has  been  finally  rejected,  and  it  has  bees 
found  to  be  trap,  from  its  fusibility  and  odicr  - 
chemical  properties,  and  likewise  from  it 
nal  attributes.    Like  basaltin,  it  presen 
tals  of  siderite,  grains  of  quartz,  and  sc 
glandules  of  chalcedony  and  of  steafci    , 
last  perhaps  forms  the  green  matter  in  i 
porphyry.    The  crystals  of  felspar  are  gene 


iMUnguiar,  but  sometimes  oval  or  otherwise 
iircgular.  When  they  are  scarcely  visible  to 
Ihe  naked  eye,  the  substance  is  here  called  por- 
^yrio;  aad  when  they  exceed  an  inch  in  size 
the  term  poqibyron  may  be  applied. 

Genuine  porphyry  abounds  in  many  parts  of 
&t  irorld,  and  often  forms  entire  mountains. 
Like  siderite  it  has  been  found  to  alternate  with 
pieiss,  and  it  occurs  in  a  columnar  form.  Among 
Ite  defects  of  orology,  and  even  of  the  Wer- 
Mrian  theory  of  formations,  may  be  chiefly  par- 
fcolarised  the  classification  of  the  porphyries, 
ttguely  so  called,  which  are  arranged  under  one 
Ittad,  whether  the  base  be  kerailte,  felsite,  pitch- 
tone,  or  even  serpentine,  or  indurated  clayj 
irhile  felspar,  like  mica,  may  be  occasionally 
loDiid  in  most  rocks,  and  these  pretended  por- 
phyries ought  all  to  be  referred  to  their  several 
baKg.  The  name  has  even  been  extended  to 
'ocis  with  calcareous  or  other  crystals:  and  as 
trict  definitions  form  the  first  foundation  of  every 
ci«Qce,  no  argument  can  more  clearly  evince 
be  necessi^  of  new  and  abundant  denomina- 
ioiu  of  rocks,  than  this  confusion  of  substances 
Ta  nature  wholly  remote;  and  so  frequent  and 
iportant,  that  no  geological  work  can  be  pro* 
iriy  naderstood,  except  the  author  use  much 
rcumlocution.    For  to  extend  the  term  por- 
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fhyry  to  every  substance  in  which  small  crjitali 
are  imbedded,  is  as  absurd  as  it  would  be  to  OQA>' 
found  granular  limestone  with  granular  qvarlif 
or  any  other  remote  substances  merely  of  abulM! 
structure,  or  eren  aspect  ' 

nnucruRE  i.    roRFHTRr  with  LAaea  ca:nffus 

OF  nUPAK. 

Aspect  1.     Red  Porphyry.    This  kind  b  Ite- 
quent  in  ancient  monuments.    The  crystals  an 
seldom  so  regular  as  those  of  the  next      ncfuie 
It  is  sometimes  interspersed  with  glol 
finer  porphyry,  or  even  of  porphyrin. 

Porphyry,  from  Egypt,  or  the  ruins  of  Romie. 

The  same,  from  the  Grampian  Mountains  m 
Scotland.     It  chiefly  occurs  in  Glenco*. 

The  same,  from  Corsica. 

Aspect  2.     Black.    A  fine  column  of  this  Idod  ^ 
is  in  the  church  of  St  Prassede,  at  Rome. 

Aspect  3.  Green.  This  has  sometimes  bee^ 
called  verd-antique,  but  the  proper  verd-antiqud 
is  a  mixture  of  serpentine  and  white  marble.  Ite 
green  porphyry  has  also  been  erroneously  suppoMj) 

*  Which  must  not  be  confounded  with  Glen  Cio^  not 
in^erory. 
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p  ni  ttse  Ophiles,   or  snake'Stones   of 

1^  Mad  inaumenble  others,  misled  me 
lylheOplkitesofPliny.  The  passages  are: 
)iMmi  qwedavi  [marmora]  generis,  sicut 
fttium  viride,  cunciisque  hilarim.  Sic  et 
m,  ac  dcmde  TiberUmutn,  ik  jEgypio, 
ae  Tiberii  pritnum  principatu  reperia, 
itquc  eorum  est  ab  Ophite,  cum  sit  Ultut 
ft  maculis  simile,  wide  et  nomcn  accepif  ,- 
macuUis  diverso  modo  col/igunt ;  Augus- 
ftttim  crispwn  in  vertices;  Tiberianwn 
m  cotrvoluta,  canitie.  Neyue  ea'  Ophite 
msi  parva  admodum  inveniunlw.  Dm 
pvn.  tnoilc  candidum,  nigricans  durum. 
:«tlit.  Brotier,  ParU  1779,  i2mo. 
t,  c.  22,  speaking  of  stones  used  for 
Dortars.  Potiorem  ex  alabastrite  Mgyptio^ 
^hite  albo.  Est  enim  lioc  genus  Ophiiis, 
isa  etiam  et  cados  faciunt. 
passages  may  bo  thus  interpreted: 
»e  marbles  are  of  a  very  precious  kind,  as 
3  of  Lacedemon,  which  is  also  more  cheer- 
any  of  the  otliers.  So  also  tlie  Augusteaii, 
rrwards  the  Tiberjaii,  first  discovered  in 
uring  the  reigns  of  Augustus  and  Tiberius. 
:rence  between  these  marbles  and  ophite 
in  tliis,  tliat  the  latter  resembles  the  spots 


I 
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of  serpents,  whence  its  name  is  derived ; 
the  marbles  display  their  spots  in  a  different 
ner,  the  Augustean  being  erisped       »       y 
while  in  the  Tiberian  the  white  is 
convolved.     Nor  can  any  columns  be 
ophite,  except  of  a  very  small  size.     T     "e 
two  kinds  of  it,  the  white  being  soft,  the 
or  grey  hard."    He  then  proceeds  to 
both  were  used  to  appease  head-achs, 
the  wounds  of  serpents ;   particularly      1 
ophite  named  Tephria,  because  it  w 
lour  of  ashes ;  and  also  called  M< 
the  place  where  it  was  found,  being 
or  sparkling  appearance. 

The  other  passage  implies  that  ^^ 
'  may  be  made  of  Egyptian  alabastri 

ophite,  for  tliis  is  a  kind  of  ophite  of  which  tfaqf 
make  even  vases  and  larger  vessels."       i 
Lucan  also  has, 

jguam  parvis  tinctus  maculis  Thebanns  opUtet. 
''  Like  Theban  ophites  tinged  with  small  ipota.** 

Pliny  is  not  very  accurate,  and  it  r 

bable  that  the  ophite  came  from  The     \       L 
Egypt,  than  from  Memphis.     It  must 
have  been  wholly  remote  from  green  p< 
l)cing  probably  the  Thebaic  stone,  i  I 

Tticophrastus,  of  a  dark  colour  s     nkled 
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Biden  drops;  that  is,  as  Wad  explains,  a  dark 
Hiw  mtcrspersed  with  golden  mica*.  The  white 
ikks  probably  a  spotted  marble  or  alabaster,  tor 
he  anciCDU  arranged  atones  by  faint  resemblances ; 
tut  white  ollite,  or  rather  massive  steatite,  is  not 
toicnoK'n  in  Saxony  and  other  countries. 
"  Green  porphyry  occurs  in  large  bloclis  near 
fetia,  which,  as  Ferber  observes,  was  the  old  hai'- 
kour  where  the  Egyptian  ships  unloaded  f;  bnt 
<a  the  other  ships  bound  for  Itomc  also  arrived 
Here;  uor  do  I  find  any  mention  of  green  por- 
^yry  in  tJie  memoir  concerning  Egyptian  geo- 
fc^,  which  M.  Roziere  presented  to  me.  This 
porphyry  contains  crystals  of  siderite,  and  fre- 
IttBQtly  spots  of  chalcedony.  Ferber  observed 
the  foUowing  varieties : 

Dark  green,  with  fair  green  spots  ;  common. 

Dark  green,  with  white  spots. 

Dart  green,  with  black  spots. 

•  Foisil.  £gypl.  p.  *7.  This  subject  will  be  further  illustrated 
n  tnaiing  of  the  Magnesian  Rocks,  and  of  the  ancient  marblea, 
■belt  it  will  be  seen  that  the  green  porphyry  wa«  unknown  till  the 
luur  dmei  of  the  Roman  eoipire.  In  describing  (his  substance, 
DaCoHa,  p.  288,  juiily  obsenes,  that  there  are  no  Grecian  nor 
ioaan  relics  of  it;  and  he  concludes  that  very  little  was  found  even 
B  Egrpt  It  U  DOW  well  known  that  it  is  not  an  Egyptian  pro- 
bet;  bol  rail  tn»Me»  remain  near  the  port  of  Ostia,  where  it  was 
mbabtj  left  on  the  irrupuoDS  of  the  barbarians  in  ihc  fifth  eenwrj, 
Ata  the  arts  were  iniercupted  and  abaodoiied. 
+  Travels  in  Italy,  2?5. 
VOt.  r.  G 
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Fair  gi^cn,  or  yellowish  green^  with  b 

He  also  mentions  a  dark  green  {  vf, 

which  the  trap  base  sometimes  passes 
of  siderite ;  while  the  large  white  crys 
spar  are  so  numerous,  that  it  mi 
white  porphyry. 

It  is  believed  that  green  porphyry  of  t 
ture  is  found  in  Ireland,  and  in  Cum 
also  in  Norway. 

The  ancient  was  prdbably  found  in  1 
as  will  iqipear  in  discussing,  under  one  p 
view,  the  Ancient  Marbles  in  Domain  Y. 
2?ISS??        Saussure  mentions  tiie  i  : 

A  porphyry  widi  a  base  of  g         h 
with  very  small  crystals  i  , 

boles  of  lime ;  the  presence  of  t 
hard  a  Pock  being  regarded  as  i       [     .      I 

A  singular  porphyry  of  a  ch     )        i 
crystals  of  blue  felspar.  ^  1448. 

Not  far  from  Frejus  is  a  mountain  of  ted  pop« 
pbyry,  with  some  grains  of  quartz.  §  1     3. 

At  'Esterelle,  between  Nice  and  Fi 
rocks  of  porphyry,  the  base  being  of  liie  i 
wine  lees.  §  1436. 
P^jpjgjj^  ^      He  also  gives  the  following  account  of  t 
phyries  which  he  observed  in  pebbles,  in 
of  the  river  Durance,  which  has  been 
brated  for  its  variolites. 


•-  1539.  B.  "  firem  porpkpy.  The  cement  of 
tliiit  porphyry  approajches  likewise  to  tlmt  of  tlie 
oplute*;  its  colour  is  however  less  beautiful:  it 
ia  a.  pteo  which  verges  to  the  deep  grey :  it  like- 
wise  assuioee  a  surface  less  uuifonn  and  Leas  sot^ 
to  the  touch,  in  otiier  respocts  its  fracture  and 
hardnc&s  are  the  same,  but  it  is  a  little  more  n> 
^roctory,  and  the  glass  it  yields  is  less  hard  and 
Dpftke.  The  &tuall  fragments  of  this  glass  ars 
however  attracted  by  the  ma^et. 

"  The  crystals  of  felspar  wbicli  this  porpliyry 
contaijis  are,  as  in  the  ophite,  lengthened  oblique 
angled  prisms,  of  a  white  inclining  a  little  to  green; 
of  oo  unctuous  and  milky  lustre ;  their  fracture  is 
more  compact,  and  presents  thicker  laminie  than 
coouncn  feUpar. 

1539.  C.  ^'^  Red  porphyry.  The  cement  of  thia 
porpbj'jy  is  of  what  I  call  primitive  petroaiUx. 
la  the  roiied  pebbles  its  surface  is  pretty  uniform, 
•ImoBt  soft  to  the  touch.  It  breaks  into  irregular 
feagnents  in  sharpish  angles,  almost  opake  on 
ttieir  edges.  Its  firacture  is  scaly  with  very  thin 
aodeB,  which,  viewed  by  a  microscope,  appear 
saiu-transparent  and  whitish,  whilst  the  base  is 
of  a  pretty  deep  wme  red. 

*  %  ophite,  SatistuR,  tik«  mui;  o6ien,  emiwoustT  undMSUndi 
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^*  This  cement  is  more  than  semi-hard,  it  easiljf 
gives  sparks  under  steel,  and  may  nevertheless  be 
scratched  by  a  knife,  the  streak  being  of  a  nMe 
colour.     It  melts  with  difficulty  under  the  blow* 
pipe  into  a  semi-transparent  glass,  grey  and  fiiU 
of  bubbles,  mixed  with  some  brown  dots,  which 
are  attractable  by  the  magnet. 

^^  llie  grains  are  of  felspar,  white,  yelloiQshi 
rarely  crystallised  with  regularity,  and  of  the  iiiic* 
tuous  nature  of  the  preceding. 

1539.  D.  '^  Biack  porphyry.  The  paste  of  this 
is  of  a  fine  deep  black,  approaching  a  little  to 
blue :  its  exterior  surface  is  pretty  uniform,  and 
almost  soft  to  the  touch.  Its  fracture  delicaidy 
scaly,  as  that  of  the  preceding ;  but  its  hardnen 
rather  less,  although  it  yields  some  sparks.  It  is 
still  more  refractory ;  the  flameof  the  blow-pqie  onlj 
whitens  and  blunts  it  a  little  on  the  thinnest  edges; 

^^  The  grains,  of  a  greenish  white,  have  no  regu- 
larity ;  they  are  cemented  in  the  black  bue  of  the 
stone,  in  all  sorts  of  forms.  Their  fraiclnre  is 
most  frequently  scaly:  there  are  however  to. be 
seen  some  mai*ks  of  the  laminar  teictiire  of  the 
felspar,  and  it  is  also,  as  in  the  others,  of  the  ue^. 
tuous  kind.  j 

1539.  E.  "  Brawn  porphyry.  Its  cement  is 
brown,  rough,  and  of  an  eartliy  aspect ;  it  is  bow- 
over  pretty  hard.    The  grains,  seldom  regular. 


POHPHYIT. 


of  an  unctuous  felspar,  a  Httle  compact,  and  of  a 
greenish  tint*. 

1539.  F.  *'  Grey  porphyry  witb  a  cement  of 
petrosilex,  of  a  greenish  grey,  enclosing  a  number 
ofcfjstais  of  unctuous  felspar  of  tlie  same  colour, 
tltough  ft  little  whiter,  some  pyrites,  and  some 
black  ferruginous  spots. 

1539-  C  "^  Schistose  porphyry  v;\i)\  &  h\z.cV\sh 
cement  tlic  colour  of  iron,  with  a  scaly  and  bril- 
lifliit  fracture,  hard,  containing  crystals  of  dry 
"hite  felspar,  opake,  which  bubbles  and  readily 
melts  under  the  blow-pipe,  and  other  crystals  of 
bomblende,  pretty  hard,  of  a  blackish  green." 

Add  porphyry  witli  black  chalcedony,  from 
Chemnitz,  in  Saxony.     (Lmn.  i  Gmelin,  206.) 

Aspect  4.  Blue.  Dark  indigo  blue  porphyry, 
with  crystals  of  yellowish  felspar,  from  the  isle  of 
Kasay,  Scotland. 

See  Mr.  Jameson's  Mineralogy  of  the  Scotish 
Isles,  ii.  117.     He  says  the  base  is  betwixt  clay 
and  homstonc,  so  it  is  only  placed  here  to  excite    . 
further  enquiry  concerning  so  beautiful  and  un- 
common a  rock. 

•  Verd  d'oeiljet.    The  French  of  Siviw  and  German  authon  U 
often  peculiar. 
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STRUCTURB  If.      WITH   SMALLER   CRtM'Aii* 

A^ct  1.     Red.     Of  Egypt,  the  fels 
frequently  in  white  or  in  flesh-coloured 

The  same,  with  white  only,  the  porpfa 
Pliny.     It  is  sometimes  interspersed  with 
of  a  lighter  or  darker  colour. 

The  same,  from  Corsica,  from  Lester 
Provence^  Scotland,  &c 

The  same,  with  crystals  of  siderite. 

Aspect  2.    Brawn,    Of  this  Ferber 
two  varieties ;  the  livor  brown  with       lit  n 
spots,  and  the  dark  brown  with  spots 
and  half  green;  perhaps   he  means  cr 
black  siderite  and  green  felspar. 

I)ark  brown  porphyry,  speckled  widi  nmnie 
small  crystals  of  felspar,  and  oUiers  of  iud 
and  quartz,  with  reddish  and  green  i 

Sw^en,  where  it  is  manufactured 
hi^  polish. . 

Aspect  3.   Black.    Entirely  resemblii 
except  in  colour.     Of  this  there  are  1     \ 
columns  in  a  church  near  the  gate  of  Sk  1 
Rome. 

•  Wad,  If. 


Aspal  4.    Grrcn.     Resembliug  tlie  red. 
The  same,  with  crystals  ofsiderite. 
Vioin  Fcrt>cr*8  (icscri[itiuii  it  would  sceni  tliat 
I  te  fchpar  is  wanting,  in  which  case  it  is  a  trap 

\  trtedlii). 

Tte  same,  with  smaH  crystals  of  fclspur  in 
white  spots,  commonly  irregular,  aiid  twisted  like 
Torms;  ihc  Porfidoverdejiorito*. 

The  red  also  occurs  in  Egyptian  monuments,  as 
well  a<>  the  black  f.  Green  porphyry  is  also  found 
in  Corsica  and  Norway. 


MODE  VI.    PORPHYRIN. 

This  name  has  been  adopted  for  porphy- 
ritic  substances,  in  which  the  crystals  ot"  fet* 
spar  arc  so  small  as  almost  to  escape  the  eye* 
or  not  he  discoverable  without  a  lens.  But 
Jomewhat  of  the  regularity  of  true  porphyry 
must  be  observable,  otherwise  the  substance 
must  be  considered  merely  as  a  mingled  basaltin. 
On  the  other  hand,  the  mixture  of  a  few  grains 
of  qaarta  may  be  admitted  in  a  porphyrin  ;  but 

'  One  kind  m  called  19  not  a  porphfry,  but  a  waved  tnitture  of 
iimt  and  felspar,  a.%  if  daubed  with  a  brush.  See  Anomaloifs 
Koclu. 

tWri,  18,  13, 
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if  the  base  assume  the  granitic  form,  it  must 
regarded  as  a  granitic  porphyry. 
wrSm        '^^®  Swedish  porphyry,  already        ati 
approaches  nearer  to  a  porphyrin;  s 
of  which  are  common  in  most  porphyri 
gions,  forming  the  passage  froni  basaltin 
phyry. 


MODE  VII.    PORPHYRON. 

When  the  crystals  of  felspar  exceed  an  inc 

in  length,  and  are  distant  from  each  other,  € 

» 

cumstances  which  occur  in  the  large 
nature,   the  rock  may  be  termed  P         i 
The  utility  of  these  divisions  will 
understood,  as  the  science  bee 
more  studied. 


MODE  Vm.    PORPHYROID. 

This  denomination  includes  such 
as  approach  the  porphyritic  structure, 
strict  derivation  of  the  term  porphyry, 
ready  explained,  the  black  and  green 
could  only  be  termed  porphyroids;  bul 
(^verity  would  too  much  violate  com 
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»  porpbyroid,  as  admitted  into  the  side- 
vision,  must  be  restricted  to  such  rocks  as 
.base  of  siderite,  basalt,  or  basaltin,  pre- 
f  an  appearance  of  porphyry.  Some  of 
bnitive  grunsteins  of  Werner  fall  under 
rtribution.  When  the  base  is  siderous, 
, square,  crystals  are  barytic  or  calcareous, 
is  denomination  may  also  be  adopted*. 
ixlures  called  granitic  porphyroids,  &c. 
3e  arranged  under  their  proper  domains. 


MODE  IX.    AMYGDAUTE. 


f^  the  distinctive  cliaracters  of  a  sub- 
jrary  much,  they  are  omitted,  to  avoid 
ssary  prolixity,  especially  as  they  may 
id  in  the  common  books  of  mineralogy  ; 
:ks  should  be  studied  in  themselves,  as 
in  books,  for  the  only  use  of  any  classi- 

is  to  assist  the  memory. 

substance,  the  mandelsiein,  or  almond- 
f  the  Germans,  has  a  base  of  coarse  trap 
ilton,  in  general  black  or  brown,  inter- 

with  nodules  or  kernels  of  chalcedony, 
;aIcareous  spar,  zeolite,  and  green  mag- 

gicen  tiderite,  with  crystals  of  calcareous  spar,  (Saujs. 
I.)  may  belong  to  this  division. 
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netitCj  or  magne«ian  earth  mingled  with  it 
The  agateg  afford  valuable  materiala  for 
facturera  i  and  the  rock  abounds  in  many  i 
trieS)  as  at  Oberstein  on  the  Rhine»  r~ 
other  places  on  the  river  Tay,  in 
whence  the  English  lapidaries  have  1 

latter  agates  Scotch  pebbles  f*    In  t 
Italy  the  same  rock  presents  chalced<    i 
are  sometimes  enbydrous^  or  con 
water.    In  the  Faroe  isles  the  chalce       ' 
monly  assumes  the  stalactitic  form;  an      m 
Landt  observes  {^  it  has  been  £i  li 

itself  on  straw  or  moss,  whence  it  c      ly 
to  have  been  deposited  by  water;  eit     * 
by  its  own  caloric  (for  if  water  c 
principle  of  heat  it  would  bee         ic    !»       tf 
subterraneous  fires,  as  the  fountain  of  i 
Iceland  deposits  silicious  concretions. 
Fsfinatioiu.       Werner  considers  Amygdalite  as  > 

ations ;  the  Transitive^  the  base  of  wl  i 

wacken,  an  argillaceous  rock,  someti  I 

ing  to  basaltin,  which  it  generally      c 
and  sometimes  to  iron*stone^  a  mfattare 


*  This  may  also  be  called  a  bole,  a  shorter  word  Uian 
and  cxprenive  of  the  tame  luhfUnce,  as  appears  fnm  tbe 

t  This  name  seems  also  a  distinction  from  the  EngUsh 
in  pudding-stoQe^  &c.  some  of  which  are  as  beairtilul  at 

X  p.  146. 
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ind  day,  which  is  also  the  chief  repository  of 
pTehmte.  The  other  formation  belongs  to  his 
Boctz,  horizontal,  or  stratiform  rocks ;  and  he 
also  describes  the  base  of  this  as  being  wacken, 
or  rather  decomposed  grunstein,  which,  accord- 
ing to  his  theory,  generally  lies  under  basaltin 
and  above  day.  But  Mr.  Jameson,  to  whom 
wc  are  greatly  indebted  for  an  exposition  of  the 
WeraeriMi  system,  omits  amygdalite  in  his  de- 
scripiiOD  <^  wacken ;  and  Brochant  regards  the 
baseof  amygdalite  as  a  decomposed  siderite  or 
gniostein,  and  it  certainly  belongs  to  this  do- 
main. It  is  believed  that  olivine,  though  fre- 
quent in  basaltin,  has  never  been  observed  in 
unygdalite,  in  which  the  silicious  parte  assume 
&  different  form. 

Some  French  mineridogists  haw  snpposod 
anjrgdalite  to  be  of  volcanic  origin }  hut  Patrin> 
thoBgfa  an  ardent  volcanist,  has  rejected  this 
ideft,  And  armnges  it  after  porphyry,  as  he  ob- 
B^vdft  dial  the  base  is  sometimes  siderite,  some- 
timcB  trap.  The  cavities  are  also  larger  than 
any  found  in  lara;  and  though  agates  be  so 
hamed  fioak  the  river  Achates  in  Sicily  (in  the 
south  of  that  country,  and  at  a  great  distance 
froai  Etb^,  it  appears  not  that  agates  hav«  ever 
be«n  observed  in  any  volcanic  region, 
AriiygdbU(e>  like  basalt,  often  cotitains  no* 
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dules  of  common  steatite,  and  small  crystals 

siderite.    As  it  only  takes  a  very  coarse 

the  base  is  properly  a  basalton.  •  ! 

STRUCTURB  I.      ABfYGDALITB  WITH   AGATES. 

From  Oberstein  on  the  Rhine. 

The  same,  with  cubic  zeolite. 

The  same,  with  veins  of  glassy  chalcedony, 
companied  with  a  band  of  the  colourii  j 

which  would  form  agate. 

Brown  amygdalite,  from  the  same. 

Amygdalite,  with  chalcedony,  zeolite,  &c. 
the  Isle  of  Skey. 

Faujas  has  given  a  good  list  of  the, products cf 
KiimoiiL     Kinnoul,  but  ridiculously  calls  them  lavas.    He 
mentions  black  basaltin  joined  to  basaltoo,  the 
latter  presenting  small  crystals  of  felspar,  so  as  to 
assume  a  porphyritic  appearance.    The  same  COUH 
pact  basaltin,  in  columns.     Green  basalt,  verj 
firm  and  sonorous.     Basalt  with  crys 
spar,  and  attracting  the  magnet.     A  s(        ;  pi 
of  the  same,  with  a  camelian  on  one  of  t 
The  same,  with  globules  of  green  earth, 
calcareous  spar,  &c. 
^|oc«.  Beautiful  agates,  or  what  are  called  i 

stones,  also  occur  iq  a  rivulet  called  May, 
fails  into  the  £m  near  the  house  of  C  .in 
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Perthshire.  Moea-stones  are  also  said  to  \fe 
'found  on  the  banks  of  the  Tweed,  being  chalce- 
'dony  mingled  with  green  earth,  bitumen,  &c.  in 
tiie  form  of  moss,  and  otiier  appearances.  They 
I  receive  their  name  from  Moca,  in  Arabia ;  that  is, 
'like  many  other  substances,  not  from  their  native 
'  Ble,  but  from  tlie  mart  where  they  were  sold, 
bting  brought  to  Moca  from  Cambaya  in  Hin- 
(iost-ui,  which  also  transmits  beautiful  camelians 
■mi  chalcedonies*.  There  are  probably  rocks  of 
uny^daiite  in  tliat  vicinity.  It  would  appear 
however  that  this  rock  is  among  the  rarest  pro- 
ilucls  of  nature,  having  seemingly  been  observed 
only  in  the  four  countries  above  mentioned ;  Hin- 
(ioslon,  Sicily,  Scotland,  and  the  oeighbourhoad 
ofOberst^n.  —  u^  I'r  "    .  .n*  .'  -^'1    . 


STHfCTtraB    II.      AUTGDALITE   WITH    CALCAREOUS   SFAR. 

Of  this  tlie  toad-stone  of  Derbyshire  affords   Toad-ti 
a  well-known  example.     Patrin  mentions  another 

*  It  u  nid  that  the  fine  carneljjn  is  produced  by  art  from  no- 
loleof  a  kiad  of  chalcedonic  flini,  which  are  left  in  ihe  heat  of 
■one-dang  for  many  months.  One  of  these  flints  I  received  fiom 
17  highlj-respechd  friend  .Mr.  Ferguson,  whose  noble  colloction  of 
■meraJi  b  known  to  a!)  Europe.  But,  in  the  oriental  phrase,  his 
M  of  science,  ».ni  generous  ipirit,  surpass  all  the  ^ms  in  his 
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irpm  Strelka,  in  Siberia,  with  crystals 
and  globules  of  steatite,  in  a  base  of  Ui^fhx) 
van^te  of  trap.    The  variolite  of  the  Drac,  a  t 
throws  itaelf  into  liie  Isere  be         Gi 
l[)elongB  to  this  divisbn.    The 
Patrin,  is  of  trap,  mingled  with  day,  or 
Gennan  mineralog^ts  would  call  aw    :] 
of  a  grey  or  violet  colour,  with  spai 
and  ^bules  of  calcareous  spar ; 
with  globules  of  green  steatite.    In  111 
toa4^^tone  of  Derbyshire  is  oc< 
rarely,  of  a  light  brown  colour,      kh 
Saussure  regards  tiie  varic^tes  aa 
but  Werner  only  dasaes  them  aa  ei 
or  stratiform* 

Black  amygdalite,  or  toad-stone,  fima  i 
shire. 

The  same,  with  veins  or  nodules  of  red  jasper. 

Dark  brown  toad-stone,  from  the  same. 

light  brown,  or  fietwu-colpured  topdrstpnei 
^preen  globules,  from  the  same. 

Variolite  of  the  Drac,  the  Hartz,  ftc 

The  calcareous  spar  sometime 
and  leaves  a  felse  appearance  of 
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STEUCTCftE   ni.       AMYGDALtTB   WITH   OPEN    PORKS. 

:  Tbifi  substance  abounds  ia  the  higli  upland  of 
UcKicD,  vltere  il  is  of  a  reddish  colour,  and  is  the 
Wsoatii  owd  in  buildiog-  As  that  region  abounds 
^Btit  volcanoes,  it  is  probably  a  kva. 

►  MODE  X.    IRON-STONE. 

) 

Teiiure,  compact,  granular  or  earthy,  som«-  ' 
tines  uoduiated.  On  the  surface  of  English 
^hiUs  composed  of  this  substance,  it  oiWn  pre* 
wsOs  a  singular  ornamented  appearance,  as  if 
ikrived  fi*om  piniue,  or  son:ie  other  long  py- 
ramided shell,  with  transverse  bars ;  and  is  some- 
times covered  with  yellow  rust  from  the  decom- 
positioD  of  the  iron. 

Hardness,  basaltic.  Fragments,  amorphous, 
ather  sharp. 

Weight,  siderose. 

Litftre,  dvU,  opake. 

This  substance  forms  many  small  chains  of 
lills  in  England,  as  in  Surry,  &c.  and  in  other 
ountries,  yet  has  scarcely  been  identified  in 
ooks  of  mineralogy.  Ferber,  in  his  orycto- 
raphy  of  Derbyshire,  mentions  iron-stone  as 
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composed  of  a  bluish  heavy  clay,  with  an  ap- 
pearance of  containing  much  iron ;  he  also  men- 
tions a  brown  kind,  found  in  the  coal-mines  of 
Stansby.  This  rock  contains  from  20  to  40  of 
iron,  and  when  rich  in  that  metal  is  woriced  m 
an  ore ;  being  a  Gemeiner  Thimeisenstem  of  Wor* 
ner,  which  contains  about  40  parts  of  iron  intte 
100.    But  none  are  here  intended  to  be  i  d 

which  exceed  20  or  25.     It  is  supposed 
rally  to  indicate  coal ;  and  if  so^  that 
may  be  expected  in  Surry.    The  clay 
argillaceous  iron-ore,  has  commonly  or 

red  appearance;  while  this  is  grey 
and  probably  contains  no  more  iron  t 
The  name  iron-stone  is  commonly  used  f 

and  other  counties;  but  it  probably 
the  vague  whins  of  the  North.  It  is 
gangart  of  prehnite*. 

STRUCTURE   I.        OMPACT. 

Iron-stone,  from  SuiTy,  Shropshire,  &c. 

The  same,  with  prehnite,  from  DunbartOB,  ftc 

*  Mountains  of  iron-stone  exist  in  the  Eait,  if  w€ 

Niglits,  vL  239,  of  Dr.  Scott's  edit.  1811. 
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Mr.  Sowerby  possesses  in  his  vaUmble  museum 
a  curious  example  of  this  kmd,  ticingqiiadranguUr 
columns  of  iron-stone  passing  tliiotigii  sUte. 

STRUCrURB    Ml.       VAHIEUATRO, 

This  kind,  with  an  appearance  of  shells,  &c. 
liiLi  Ijcoj  aJready  mentioned. 

The  rock  upon  which  the  Capitol  of  Rome  u'as 
founded,  is  thus  described  by  Breislak.  1.  The 
colour  is  brick  red,  but  with  spots  of  a  deeper 
tinge,  and  which  are  also  of  a  larger  grain.  2.  Its 
hardness  surpasses  that  of  tufa,  but  is  infeiior  to 
tliat  of  lava,  beiii^  comparable  with  that  of  ttie 
freestone  used  at  Paris.  3.  If  large  pieces  be 
broken  off  with  the  hammer,  the  fracture  is  even 
coiichoidal ;  in  small  the  fracture  is  unequal,  small 
graintil,  but  never  rough.  4.  It  acts  on  the  mag- 
netic needle  at  the  distance  of  two  or  three  lines. 
5.  It  contains  scales  of  mica,  fragments  of  felspar, 
and  white  globules  of  calcareous  spar,  with  some 
fr^ments  of  melanite.  6.  Observed  in  the  sun 
Kith  a  good  lens,  tiie  Avholc  mass  is  found  to  be 
nystallised. 

If  this  rock  be  not  u  red  basalt,  it  may  pass 

VOL.  I.  II 


98  OOVAIV   I.      SIOBR0V8. 

into  the  Mode  of  Iron-stone,  as  appears  fir 
action  on  the  magnet 

The  stone  which  serves  as  a  gangart  to 
quartz  crystals  called  Bristd  diamond, 
be  ranked  in  this  division ;  but  it  so 
a  vein-stone  passing  through 
kinds  of  iron-stone,   siliceous  and  ai]g 
often  occur  in  mmes,  but  have  not  been 
constitute  rocks. 

The  following  substance  may  also 
this  division. 
^^f      "  Iron  clay. 

**  Eisenthontu — ^Werner. 

^'  Estenud  Characten. 

^^  Its  colour  is  oommonly  bn 

seldom  approaches  to  blood  r    ^       t 

to  reddish  brown. 

'^  Occurs  almost  always  v 

with  empty,  sometimes  with  filled  i 
''  Internally  it  is  dull 
^^  Fracture  fine,  Mrthy, 

conchoidal. 

^^  Fragments  indeterminately  •  • 

^'  Is  soft,  but  sometimes  into 

'^  Is  not  particularly  dii     iltly  £ 
"  Not  particularly  heavy,  m  a  mid 


"  Geognostic  Siliiation. 
jelongs  to  tlie  floctz-trap  rocks,  and  con- 
iike  wacken,  the  basis  of  amygdaloid. 

[  "  Obsa-ciUiom. 

I  distinguished  from  wacken  by  its  colour, 

greater  proportion  of  iron  which  enters 

Din  position. 

Qw  iron  which  it  contains  is  very  much 

^wlwreas  that  in  basalt  is  slightly  oxyd- 


^      MODE  XI.    JASPER. 

ie,  very  fine  grained  and  compact,  some- 
ther  earthy. 

eaSt  crystallic,  sometimes  only  felsparic. 
,conchoidal.  Fragments,  angular  sharp, 
t,  sometimes  siderose,  sometimes  grani- 

I,  glistening,  rising  to  shining,  but  some- 
IL    Opake;  sometimes  translucent  on 
If  but  it  then  passes  to  jaspagate. 
est  frequent  colour  of  jasper  is  the  red, 
IS  been  found  to  contain  from  16  to  30 

he  addiiioiu  to  Mr.  Jameson's  Mineralogy,  u.  603. 

h2 
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of  iron,  and  often  attracts  the  magnet.     It 
surprising  that  analyses  liave  not  been  made  of 
a  substance  regarded  as  valuable. 
Basanite.         Basanitc,  or  the  Lydian  stone»  is  by  i 
regarded  as  a  black  jasper,  seemingly  with  r 
son,  for  its  geognostic  relations  in  veins, 
resemble  those  of  the  other  jaspers,  and 
veins  of  quartz  often  traverse  both  kinds. 
MUitejasper.      The  existence  of  white  jasper  has  rece 

been  granted;  but  even  this  colour  does  bot 
refuse  the  presence  of  abundant  iron,  as  may  be 
observed  in  the  white  ore  of  iron  called  steel  ore, 
or  the  spary  iron  ore,  which  is  found  to  c 
from  30  to  40  of  iron,  with  more  than 
manganese. 

The  black  being  admitted,  jasper  may 
to  present  all  colours,  except  blue,  which 
however  to  occur  in  New  Spain,  or  at  I       i 
siiiopie.     green  approaching  nearly  to  blue.   The  sin 

or  red  jasper  of  Hungary,  sometimes  c       i 
gold*;  and  is  said  by  Born  to  hold  18       ir 
AVhen  Mr.  Kirwan  argues  against  this, 
the  comparative  lightness,  he  forgets  tl  y 

ochres,  and  even  ores  of  iron,  are  com 
light ;  nor  is  that  metal  itself  of  gr 


*  The  siDopIe  of  Heralds  is  green !    The  earth  of  Sjiwp 
Pliny)  was  red. 
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ly,  being  much   inferior  even   to  tin   or 

MooDlainsof  stn'ped  jasper  occur  in  Siberia, 
ipften  with  breccias,  but  without  petrifac- 
(  per  Herman.  1  Berg.  Jour.  17D1,  p.  i<4 
04;  of  red  jasper,  ibid.  8S;  and  also  of 
^Jasper.  2  Gmelin.  81.  (French.)  It  often 
i  thick  strata  in  mountains  of  sclnstose  mica 
re  Apennines,  Ferber,  Italy,  109;  and  in 
ia,  3  Herm.  QSI.  In  Saxony  it  is  found 
latiog  with,  and  sometimes  mixed  with, 
hct   red  iron-stone,   Q  Berg.  Jour.    1788. 

'm  Ihe  south  of  France  it  occurs,  reposing 
nnite,  and  underlaying  basalt,  3  Soulavie. 
Id  the  AJtaischan  Mountains  it  has  never 
.  found  in  contact  with  granite,  but  it  some- 
s  DDderlays  argillite,  G  Nev.  Nord.  Beytr. 

;  Salisbury  Crags,  near  Edinburgh,  a  curious 
r,  spotted  with  metallic  iron,  occurs  under 
Dasalt.  Saussure  and  Dolomieu  have  ob- 
id  that  jasper  is  ciiicfly  of  an  argillaceous 
re,  more  or  less  penetrated  with  oxyd  of 
Patrin  has  given  an  interesting  account 
;  monntains  of  jasper  in  Siberia  "(■,  where  he     ofsihena 

•  Kinvan,  G.  E.  177.  t  ii-  ^fJG.  ' 
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conceives  that  what  he  calls  petrosilex 
into  jasper^  by  the  influence  of  the  ati 
but  in  this  he  judges  from  the  col 
from  the  analysis.     His  primitive 
he  declares^  is  felsite,  ivhile  he 
which  he  calls  primitive^  after  his  sec 
trosilex,  which  he  expressly  menti 
homstein  of  Werner.    There  is  tl 
confusion  in  his  context,  as  he  deriVi 
rock  from  a  secondary  substance ; 
troeilex  must  be  itself  regarded 
imperfect  jasper;  nor  is  it  inco 
the  surface  may  even  attract  more 
aliiioq[>here,  where  atoms  of  that  s 
(rtantly  floaty  as  has  ap  i 

ments  and  inferences.    Tl 
pen  of  Siberia  appear  on  the  < 
southern  put  of  the  Uralian  cl 
the  ribbon  jasper^  green  and  red,     id  t 
ted  with  pitchstone,  or  pai     is 
Ano^ier  beautiful  kind  prese 
base,  little  undulating  veins  of  olive 
companied  by  a  white  thread  which 
the  undulations.     In  Daouria,  on  t 
of  the  river  Argun,  one  of  the  souro 
Amur,  there  is  a  famous  mountain  c 
green  jasper ;  but,  like  the  other  ki         it 
not  rise  in  large  pieces,  but  splits  into         I 


IBts.  He  observes  that  jasper  is  generally 
Ufitose.  A  late  traveller  has  informed  us  that 
Sont^iu  of  jasper  extend  for  perhaps  more 
ttn  a  thousand  miles  through  the  eastern  part 
'Siberia,  including  Gore  Island,  between  that 
mntry  and  North  America.  On  the  contrary 
ft  grand  chains  of  European  mountains  seldom 
never  present  this  substance ;  which  is  chieil/ 
and  in  Sicily,  Bohemia,  and  Saxony. 
It  must  be  observed  that  many  of  the  jaspers 
titer  belong  to  lithology  or  gemmology,  being 
Jy  found  in  geods  or  small  veins.  Nor  is  it 
tended  to  be  alTirmcd  that  they  ail  belong  to 
lesidcrous  domain,  though  the  black,  the  red, 
ii  tbe  green,  which  are  found  in  the  greatest 
Mmdance,  appear  always  to  belong  to  that  di- 
ision ;  and  it  may  be  observed  that  these  co- 
Hin  also  occur  in  basaltin,  like  which  also  jas- 
er  occurs  in  columns  at  Dunbar,  in  Scotland. 

STRUCTURE    I.       COM M OX. 

Aipect  1.  Black  jasper.  It  is  doubtful  whether 
lis  substance,  the  basanite  or  Lydian  stone  of 
^emer,  form  entire  mountains,  though  Kirwan 
ems  rather  to  imply  tliat  it  does :  but  the  sili- 
ous  schistus  of  Werner,  which  includes  basanite, 
so  vague  an  appellation  as  to  convey  no  idea ; 
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and  the  application  of  the  term  has  embam 
even  the  most  skilful  mineralogists. 

Black  jasper,  from  Prague. 

The  same,  from  Leipsic. 

The  same,  from  Hainchen,  near  Freybcrjj 
Saxony. 

The  same,  from  tlie  Pentland  hills,  near  I 
burgh*. 

Aspect  2.     Red  jasper  J  from  Saxony. 

The  same,  with  gmnite  adhering  to  b 
from  the  Spizleite,  near  Schneeberg. 

Red  jasper,   or  sinople,  with  grains  of 
from  Hungary. 

The  same,  from  Siberia,  where  it  ri 
tarns  !• 

Aspect  3.     Green  jaspa^  from  Daoui 
it  composes  a  mountain. 

Aspect  4.    Striped  Jasper.     In  green  and 
stripes,  from  Siberia,  where  it  forms  a  chain  i 
mountains. 

•  Brongniart,  I.  327,  regards  the  siliceous  schistus  of 
9i  schistose  jasper .    He  might  ratlier,  with  Faujas,  ham 
hlack  jasper,  most  jaspers  being  schistose.     As  iron  f 
dominant  principle  of  jasi)er,  and  bbck  is  the  mokt  umal 
it&  compounds,  it  would  be  absurd  to  reject  black  jasper. 

t  German  and  Dutch  travellers  sometimes  call  red  jaqxr 


noDB  in.    ei^TS. 

►  Brottu  jasper,  it  13  believed,  may  also  form 
■Quiilains  or  rocks ;  but  the  other  kinds,  as  the 
EgypUan,  the  jaspagate,  &c.  are  only  found  in 
wall  pieces,  commoniy  globular. 

STIIUCTURf.    II,       COLtlHXAB. 

k. 

This  structure  is  very  rare,  and  scarcely  occurs 
ttccpt  at  Dunbar,  in  the  south  of  Scotland,  where 
■the  mlersticcs  of  the  pillars  are  filled  with  sili- 
Moiis  ccmrnt. 


MODE  XII.    SLATE. 

Texiure,  eminently  schistose  or  slaty,  com-   ai«raetei». 
moiily  straight,  sometimes  curved  or  undulating, 
of  a  very  fine  or  impalpable  grain. 

Hardness,  from  niarmoric  to  basaltic.    Frag- 
menls,  sharp,  splintery,  sometimes  rhomboidal. 
Weight,  granitose. 

Ldstre,    sometimes    dull,     sometimes    silky. 
Opake. 

The  colour  is  most  generally  bluish,  but  some- 
times greenish,  or  a  purple  redj  also  yellowish, 
wd  sometimes  with  stripes  or  spots  of  a  darker 
colour.    It  is  the  ihonsckiefer,  or  clay-slate,  of     Name*. 
Vemer,the  argillaceous  schistusof  many  English 
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and  French  mineralogists,  being  by  all 
a  primitive  rock.    As  it  has  been  found  to 
tain  from  14  to  20  of  iron,  it  strictly  bel 
this  domain,  the  clay  being  a  ?ery  infe: 
sideration.     It  has  also  a  metallic  ap 
and  sound,  very  different  from  schistose  c 
clay-slate,  strictly  to  be  so  denomii         •    1 
simple  term  slate,  besides  the  adi 
being  in  general  use^  has  been  thought 
to  discriminate  it  by  way  of  emii        9;    li 
nerally  contains  a  portion  of  mag 
when  this  is  abundant,  as  appears  to 
cated  in  those  kinds  which  have  a  very  n    ^ 
satiny  appearance,  it  may  be  ranked 
the  magnesian  rocks.    It  often  presents  py 
either  in  a  cubic  or  dundritic  ft 
schorl,  and  even  garnet  and  siderite.    . 
also  appears ;  and  a  recent  discovery  c 
or  hollow  spar.    Scales  of  mi< 
in  many  other  substances;  i     ^  it 
passes  into  mica-slate :  and  Daubu 
monstratedy  by  an  operose  chen     il 
that  they  may  be  regarded  as  different 
the  same  ingredients. 

It  often  forms  entire  mountains,  1 
monly  only  a  part,  alternating  with 
mica-slate :  nay,  according  to  Kii  1 

Jas,  both  granite  and  gneiss  often  n 
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es  veins  of  granite  are  found  to  pass 
ibis  SQbstaDcc,  which  must  not  be  ac- 
^  only  appearing  in  the  finer  form  used 
j^bnt  also  in  coarse  and  tliick  schisti, 
itimes,  though  rarely,  even  massive. 
iMlbtfal  whether  the  yellow  argillaceous 
Which  composes  the  famous  mountain 
li  belongs  to  this  description ;  as  the 
jRu  schistus,  or  the  clay -slate  of  many 
Witries,  so  remarkably  metalliferous, 
he  classed  under  this  division;  which 
iioces  the  utility,  if  not  necessity,  of  a 
IT  abundance  of  definitive  denominations 
Sir  science.  But  Helms  seems  to  con- 
Andes  as  chiefly  composed  of  what 
tills  primecat  blue  argiUitc  ;  and  he  de- 
Ik  yellow  slate  of  Potasi  as  being  ex- 
bard.  If  they  contain  from  10  to  SO  of 
y  belong  to  this  division ;  and  as  iron 
y  accompanies  the  richest  ores,  it  ia 
tfa^  its  presence  is  here  indicated. 
ttbddt  r^ards  that  amazing  chain  of 
H  as  chiefly  composed  of  what  is  called 
OMporphyry;  while  those  of  New  Spain 
rgiUaceous  schistus:  roofing-slate,  and 
atires,  being  regarded  as  rare. 
are  valuable  quarries  of  slate  in  Com- 
AeSf  'Westmoreland,  and  Scotland.    A 
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curious  account  of  the  manner  of  working  t 
of  France,  near  Angers,  may  be  found  in 
Journal  des  Alines. 

In  his  account  of  the  primitive  schisti,  Pkb 
has  the  following  article  ^: 
sutcofUrai.      ^^  Ferruginous  schUtus.   This  slate  is 

composed  of  liardened  clay,  abundantly     ii 
with  an  oxyd  of  iron,  either  black  or 
sometimes  red  or  yellow;  a  little  quartz; 
much  mica.    This  rock  is  one  of  the  i        c 
mon  in  the  northern  countries^  where     »a 
singularly  abundant.    The  eastern  j       of  t 
Uralian  chain  of  mountains,  f<  es 

about  500  leagues  from  north  to  south,  is  a 
entirely  composed  of  this  rock."  .  . 

The  same  able  author  gives  the  foUowiDg 
count  of  the  slate-mines  at  CharleviUe       ( 
Meuse,  which  he  regards  as  primitive; 
afterwards  of  those  of  Angers,  considered 
him  as  secondary. 

"  The  slate-mines  of  CharleviUe  are        t 
plored  by  open  quarries,  like  those 
slate,  but  by  subterranean  galleries, 
roof  of  the  bed  of  slate  is  composed  of 
of  quartzose  schistus,  very  hard  and  very 
and  besides,  the  slate  plunges  very  rapidly 

«   i.  120. 


Ibiirnck,  which  would  render  enormous  clear- 
igw  neccjisary,  and  wonid  expose  the  workmen 
ta  great  danger  from  falls  of  the  rock. 

"The  principal  slate-mine  of  this  country  is 
that  of  Kimogne,  four  leagues  to  the  west  of 
Cbarieville.  It  is  in  a  hill,  of  which  the  centre 
is  primitive,  but  the  skirts  are  in  part  covered 
aitli  beds  containiag  shells.  The  raouth  of  the 
mine  is  towards  the  summit;  the  bed  explored 
inciiocs  forty  degrees  to  the  horizon,  so  that  to 
wK-ance  four  feet,  you  must  descend  ahout  three 
fret  perpendicular.  The  workmen  call  this  bed 
the  plate,  on  account  of  its  form,  which  is  flat 
and  thill,  if  the  extent  be  considered.  Its  thick- 
ness is  nevertheless  sixty  feet ;  but  its  length  and 
breadth  are  incompafably  greater,  and  their  li- 
mits remain  unknown.  It  has  been  pursued,  by 
a  principal  gallery,  to  the  depth  of  40O  feet ; 
and  they  have  driven  many  lateral  galleries, 
which  are  prolonged  about  two  hundred  feet, 
on  each  side  of  the  main  gallery  -,  where  are 
placed,  in  succession,  twenty-six  ladders,  for  the 
passage  of  the  workmen,  and  the  carriage  of  the 

"  But  io  this  thickness  of  60  feet,  there  are 
only  40  of  good  slate:  the  remaining  20  of  the 
Boderpart  are  full  of  quartz,  and  unmanageable. 
The  rock,  which  forms  the  immediate  roof  of  tlie 
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slate  bed,  is  a  granular  quartzose  schistos^  < 
grit  by  the  workmen;  while  the  other  i 
beds  are  of  a  friable  clay-slate,  of  an  iron  < 

<*  This  bed  of  slate  is  the  most  c 
known  in  the  conntry,  and  I  doubt  if  any 
be  found  elsewhere.    The  slate  resem 
of  Angers,  in  its  quali^,  and  its  deep 
lour. 

*^  That  of  the  other  quarries  in  t      < 
of  Charleyille  is  subject  to  be  mingl 
rites,  and  intersected  in  all  directioni 
of  quartz,  which  are  called  cordt     •    1 
of  some  mines  are  greenish,  like 
quarries  in  the  Pyrenees. 

^  In  order  to  quany  these  s  f  i 

blocks  about  800  pounds  in  weig 
called^/iiir.    Every  workman  in  I  ii 

them  on  his  back  to  the  Tery  m 
mounting  with  infinite  labour  1 
ladders  of  the  great  gallery,  or  at  \ 
cording  to  the  depth  of  the  bed.    W 
to  the  working  place,  these  blocl 
into  thick  tables,  which  are  i 
this  operation  is  easy :  the  workman 
block  between  his  legs,  puts  a  ct       1 
to  the  side,  and  divides  it  with  t 
mallet.    The  reparians  are  treated  in  ^ 
way ;  he  only  takes  care  when  they 
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thin,  to  break  them  in  two,  by  their  breadth,  in 
onlerto  prevent  their  fracture.  These  operations 
must  be  performed  soon  after  the  blocks  are 
dnwu  from  the  quarry ;  for  if  the  stone  has  time 
todry,  it" would  no  longer  be  possible  to  split  it. 

"The  engineer  Vialet,  who  has  given  a  me- 
moir on  this  slate-mine,  says  he  found  a  mean 
of  giving  these  slates  double  their  natural  hard- 
ness, which  was  by  baking  them  in  a  brick-kiln, 
till  ihey  bad  assumed  a  red  colour.  In  this  case 
tk-v'  are  not  more  brittle  than  before ;  but  as 
ItiPT  acquire  great  hardness  by  this  process,  as 
Uhlefd  any  ar<^lIaceous  substances  will  do,  tbey 
oDglii  to  be  formed  and  pierced  before  they  are 
put  into  the  oTen. 

"It  is  surprising  that  the  slate  of  Rimogne 
presents  no  vestige  of  marine  bodies,  while  the 
neighbouring:  iands  are  full  of  them ;  but  this 
surprise  will  cease,  when  it  is  observed  that  na- 
lurc  has  formed  the  different  portions  at  epochs, 

id  Trader  circumstances,  widely  different,"* 

Nor  is  his  account  of  the  slate  quarries  of  An- 
gers less  interesting,  which  he  places  among  the 
•eondary,  and  regards  as  far  more  rare  than  the 
primitiye. 

France  possesses  many  of  these  large  beds 

•  Pairln  ftJlo.  iii.  fg?. 
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of  ztlate^  chiefly  near  Laferriere  in  Norma 
and  in  the  neighbourhood  of  Angers.    The 
is  the  most  important ;  it  furnidhes  slate  of  I 
most  perfect  quality;  and  its  extent  and  p 
digious  thickness  make  it  be  regarded  as 
exhaustible. 

"  This  bed  extends  for  a  space  of  two 
from  Avrille  to  Trelaz^,  passing  under 
where  the  Mayenne,  which   comes 
north)  cuts  it  at  right  angles. 

**  The  town  of  Angers  is  not  only  covered 
built  with  slate,  those  blocks  being  emf^y 
masonry  which  are  the  least  divisible. 

'*  The  quarries  which  are  actually  ex 
are  all  in  the  same  line,  from  west  to  • 
well  as  the  ancient  pits;  it  being  in 
rection  that,  by  the  exterior  disposition 
soil,  the  bed  of  slate  presents  itself  n<     t 
surface.    Immediately  under  the  v  t 

is  found  a  brittle  kind  of  slate, 
or  five  feet  in  depth,  splits  into  litt 
of  some  inches,  which  have  the  form  of     r 
boid,  or  a  portion  of  that  figure. 

**  A  little  lower  is  found  uhat  they  CJ 
ing  stone,  being  a  pretty  finn  slate,  hul 
divisible  into  leaves.     This  is  employed 
construction  of  houses,  after  it  has  been 
cicntly  hardened  by  being  dried  in  the  open  i 


rarteen  or  fifteen  feet  from  Ihe  surface 
■he  good  slate,  which  has  been  quarried 
npeodieular  depth  of  about  300  feet, 
uiog  thickness  being  UDkiiowii. 
tpcratious  are  conducted  b^  open  quap> 
niccessive  fancies,  trendies,  of  abolit 
deep,  gradually  narrowetl,  in  order  to 
ft  slope  su/ficient  to  prevent  lapses  of 
so  that  a  trench,  four  hundred  feet  in 
the  opening  of  the  quarry,  shall  be  re- 
DOltiing  at  the  thirtieth  _/onaV,  that  is 
of  270  feel.  There  is  every  reason  to 
thai  a  fur  greater  depth  might  be  at- 
id  with  more  advantage,  as  the  lower 
t  gone  the  more  perfect  is  the  slate. 
K  only  been  stopped  by  the  difficulties 
i  by  the  method  of  quarrying  hitherto 
which  appears  not  to  have  been  the 
ne  respect  particularly,  which  is,  that 
tity  of  slate  diminishes  as  the  quality 
better,  so  that  in  the  total  mass  those 
dling  quality  are  far  more  numerous, 
seem  that  (he  method  of  subterranean 
would  prevent  the  incouvcniencies  of 
;nt  plan  1  there  would  not  at  least  be 
overwhelmed  a  prodigious  quantity  of 
slate.  Tlie  slate-mines  of  Charleviile 
ve  as  an  example;  where,  in  spite  of 
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die  diMdvantageau  sHcurtaon  of  the  bed,  wb 
rcttders  it  more  difficak  to  be  worked  tbm  j 
were  horizontal^  the  product  amply  repajs  i 
undertakefS)  tiiongh  tke  galleries  be  cf  fi 
length,  and  Mme  evea  pass  mider  the  H 
Mevse.  Slate  is  far  move  vahiable  thaa  Ci 
and  yet  aH  mmes  of  the  latter  are  explcied^ 
pits  aixi  gaUeriesi  sometimes  of  imitKBse4fM 
those  of  Charlerei)  m  (ihe  Nedierlands,  aaaahi 
two  tibousand  fom*  hundred  feet  in  perpeariki 
depth  s  those  of  Wbit^ba(ren,  in  ruftihuritiiti 
five  thousand,  while  they  extend  moM  Api  h 
a  iei^ue  ^under  <fee  sea.  But  if^rfca  laoaiMl 
w4th  tddH  <^epoaiaie  the  difficulties  ishidh4 
pMduced  fay  these  subterraneous  maeamlai 
wfaicfe  are  i«paid  with  great  profit,  naia»fl 
of  die  minera]  treasure  is  lost  It  wouMlhi 
fcK  be  of  greait  cansequeiioe  to  try  if  tbasaKfe 
of  galleries  ooukl  not  be  adopted  «t  AmfMu 
""^  As  to  the  iBterior  structure  of  Aii  gn 
mass  of  slate,  it  is  divided  by  many 
cmeom  «par  and  ^aarta,  about  two 
by  fifteen  or  sixteen  in  height ;-  they  are|Ml 
am^igflt  themscAws,  and  proceed 
west  %o  east,  in  a  sitoatiosi  which 
the  vertical,  as  they  only  decline  sevuB^lj 
frees  towards  <lie  aonth.  These 
at  intenrak  ky  similar  vtiu,  whoae 


't  and  of  uiiich  the  iDcliaatioti  is  also 
tegrees>  but  in  an  opposite  sense,  so  tiiat 
K^  meet  tbe  former  they  either  form 
ft  hair  rhombs,  which  Gucttard  com- 
Hc  letter  V;  some  being  uprigbt,  wbiW 
W  reversed- 

ike  layers  or  leaves  of  tbe  slate  hare  a 
(Mild  inclination  simitar  to  those  of  the 
■  ai  quartz ;  that  is  to  say,  tbat  they 
ttf  degrees  towards  the  south,  and  dip 
|be  north  :  and  even  when  intersected 
K^rhich  have  an  opposite  tndination, 
fiot  cJ^Afiged.  The  <whole  niaAS  is  th«i» 
ato  iniinense  rhomboids,  composed'^^ 
^IHtrallel  amongst  themselves,  and  with 
llp^^sHe  &ces  of  the  rhomboid. 
»  plate  of  Angers  is  extracted  in  blocks 
i  ttze,  which  are  divided,  as  at  Cfiarle- 
o  repartons  and  leaves.  It  is  betwixt 
res  ttiat  there  are  frequently  fovDd  ves- 
aawie  aniaials,  and  above  all  pyriious 
ws  of pous-de-mer  (the  sea>-louse,  a  little 
riidU  of  the  courie  kind] ;  of  little  ci& 
ibrimps  or  prawns)  j  and  a  kind  of  crab, 
tfie  body  is  about  a  foot  in  bneadtlt, 
een  or  fifteen  inches  in  length,  the  tail 
use  or  ten  rings.  The  abritnps  are 
s  eo  nuraerous,  that  Gucttacd  counted 
I  S 


phdnoMMra  t0  that  of  Angers^  It  id  n  suhilM 
M  nteiti  other  eoonlrieg  as  in  FrMMe^  4ll 
beteig  onfy  om  or  tw^  cfnarriet  ifi  EdgbMH^fi 
the  comity  of  Ca^fmaTvotk  Swit^^andfNM 
DO  slate^  except  in  the  valley  of  Sernst,  hMl 
dSmtott  of  Gkiris.  i  *' 

*^  Italy  has  only  one*date^qiMirry»  UMt^f  ii 
Ttf^tia^  in  the  state  of  Geitoa^  which  fttflriflM 
slate  of  an  e&ceUetit  quality^  and  M 
ffable  to  fluids^  that-it  serves  to  Hne  the 
m  which  dlive^oil  is  preserved. 

*^  Germany  pNiBenis  many  kinds  of 
(^t6f  (day-skte)^  containing  imprcasiaDa4lil| 
^es,  fish,  add  other  afitmab ;  but  llieia  i«pl 
sioDs  have  a  considerable  relievOi  aad  it  |a4i 
dent  that  the  animal  has  existed^  llaMi 
remarkable  of  these  slate^qoarrica  aie* 
Etslebeiii  in  Saxony ;  of  Ilmena»|  *f 
id  Thortngia  9  and  of  Pappenheim,  t 
I  have  often  seen,  in  the  moaDtalai  vf  libii 
beds  of  primitive  slate,  more  or  lea» 
bitt  they  are  mostly  aluminoiis,  and 
kamettmk  maslo^  or  rock  butter^  a£rt  yiBdV 
snbsti^nce  of  a  penetrating  smelli  lMihi§  wM 
tare  of  alum  and  fluid  bitumen.  Bttt  t  IMII 
knowledge  that  in  all  this  immense  coaiM^ll 
is  one  bed  of  secondary  slate,  Nor  does  ftiV 
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t  his  Natnral  History  of  Spaioi  iDdicate  that 
«  has  obscn-ed  any  in  that  kingdom*." 

To  these  accounts  may  be  subjoined  a  ahcot 
ttscription  of  a  remarkable  quarry  in  Cornwall, 
■knoH-Q  to  Patrin. 

'  **  Between  Liskeard  and  the  Tamar,  on  the 
tatb-west,  are  some  quarries  of  slate,  which 
IBpply  the  inhabitants  of  Plymouth  with  cover- 
lag  for  their  houses,  and  for  the  purpose  of 
Bportation.  Sereral  quarries  have  also  been 
Opened  at  other  placesj  but  the  best  covering- 
liUe  in  Cornwall,  or  perhaps  in  England,  is  pro- 
cand  at  Denyball,  nearly  two  miles  south  of 
TmtageJ,  in  the  north  part  of  the  county.  The 
thole  quarry  is  about  300  yards  long,  JOtt 
Itnad,  and  almost  40  fathoms  in  depth.  The 
liate-rock  is  disposed  in  strata,  dipping  to  the 
Noth-west,  and  preserving  that  inclination  from 
top  to  bottom.  It  is  first  met  with  at  about 
three  fe^  below  the  surface  of  the  ground,  in  a 
loose,  shattery  state,  with  short  and  frequent 
fimres}  the  laminse  of  unequal  thickness,  but 
not  horizontal.  Thus  it  continues  to  the  depth 
often  or  twelve  fathoms,  when  a  more  firm  and 
UefuJ  stone  is  procured,  the  largest  pieces  of 
ii^li  are  used  for  flat  pavements.    This  is  called 

■  F4trio  Mia.  iu.  397> 
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the:  top^stbne^  and  continues  for  ten  ' 
after  which  the  quality  improves  with 
creasing  depths  till^  at  the  twenty-fourth 
from  the  surface,  the  workmen  arrive 
most  superior  kind,   called   the   bott< 
The  colour  is  grey  blue ;  and  the  texti 
close^  that  it  will  sound  like  a  piece  oi 
The  masses  are  separated  from  the  r 
wedges,  driven  by  sledges  of  iron,  and 
from  five .  to  fourteen  superficial  square 
stone. 

'^  As  soon  as  this  mass  is  freed  by ' 
another  stohe*cutter,  with  a  strong 
and  mallet,  is  ready  to  cleave  it  to 
thinness^  which  is  usually  about  one 
an  inch:  the  pieces  are  generally  fr 
square  to  two  feet  long,  by  one  "^       ;  i 
flakes  are  sometimes  large  enough  ' 
and  tomb*8tones*/' 

STRUCTURE   I.      COMMON.       . 

Aspect  1.     Ash  grey  slate,  from  A 
France. 

Bluish  grey  slate,  from  Westmorland. 
Purple  or  reddish  purple  s}ate,  from  A 
The  same,  with  pyrites,  &c. 

*  Brayley*8  Bearuties  of  England,  ii.  329. 


"TAlpait  2.  Killas,  from  Cornwall,  many  va- 
Ktiesj  blue,  grey,  or  wliilish  yellow.  Ifitcon- 
un  only  6'  of  iroa,  it  belongs  to  the  argillaceous 
orto  the  on^estaii  schisti. 
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The  same  identic  substance  of  which  slate  is 
etmposed  has  been  discovered  in  France,  and 
fether  countries,  in  a  massive  form,  or  stratified 
NliUi  the  seams  at  great  distances,  and  incapable 
'•f  being  split  into  thin  plates,  like  common  slate. 
It  may  probably  be  often  discovered  in  the  vicinity 
"Vfslate-quarrteg. 

Tlie  slate  with  impressions  so  frequently  found 
with  coal,  and  callr-d  shale,  is  commonly  of  an 
earthy  texture,  and  belongs  to  clay-slate, 

Saussure  mentions  slate  in  columns  like  basalt'. 
He  also  enumerates  the  following : 

^598.  Granite,  joined  with  slate;  thelastbeing 
composed  of  mica  and  pierre  de  come. 

\  1862.  A  slate,  with  mica,  in  leaves  thinner 
than  paper,  sometimes  straight,  sometimes  undu- 
lated. It  is,  according  to  Saussure,  a  mixture  of 
fernjginous  clay  and  mica. 

•  i.  p.  5S3,  410. 


§2188.  On  the  passage  of  Simplon 
mediate  slate,  between  the  mica  and  the  c 
of  a  brilliant  and  undulated  appearance^ 
ing  garnets. 


MODE  Xin.    MICA  SLATE. 

It  18  difficult  properly  to 
Ttio^gh  it  contain  a  great  quantity      q 
ha»  alwajTs  been  classed  among 
substances^  as  the  mica  is  ibe  cb 
istic.    Mica  sometimes  contains 
but  according  to  the  analyses  \      '  J 

the  brown,  grey,  or  black,  which  are  * 
abundant  and  common  in  mica  sla      C  ^ 

greater  portion  of  iron  than  of     gil»  i 
tity  of  potash  being  also  considei 
found  9  parts  of  iron  in  mica ;  F  I 
20 :  even  of  the  colourless <  kind 
covered  15  in  one  sort,  and  28  in  i  \ 

Mica  slate  has  also  a  natural  c 
common  slate,  into  which  it  of    n  ft 

must  also  be  observed  that  Saussure 


*  I>aubais8on*t  curious  and  dabonte  analjus  (Jour*  ik  Ik 
1809)  proves,  that  the  composition  of  mica  slate  and 
caily  the  same.    The  iMtit  loiiii  tba  oo^  diSeraioe. 


MODS  JUT).    MicA  nmt.. 

dps  rocks  in  which  scales  of  iron  supplied  tiie 
kcc  of  micA.  In  alt  events  the  black  mica 
mst  belong  to  the  siderous  division ;  while  the 
^hite  mica,  which  might  be  called  micarel,  and 
ometimes  passes  into  steatite,  ought  tobe  classed 
moug  the  magoesian  substances*. 

Mica  slate  has  a  further  affinity  with  the  si- 
fcwM  substances,  as,  like  siderite,  it  frequently 
lontitins  garnets.  It  is  very  metalliferons,  many 
kf  the  Tnioes  of  Norway  and  Sweden,  and  a  part 
If  thow  of  Saxony  and  Hungary,  being  situated 
k  tfan  rock. 

STKDCTURB   I,       nECULAR. 

Mica  slate  of  a  jet  black,  with  black  qtictrtz, 
from  Switzerland. 

Grey  mica  slate  from  Scotland,  where  it  abounds 
in  tbe  Grampian  Mountains  and  some  of  the  isles; 
Dot  to  mention  innumerable  other  regions. 

Grey  mica  slate,  used  for  ovens  (Stellstein), 
^rom  Sweden.    Wall.  i.  4^. 

*  Kinrat  lata  aOtd  the  trnwniib  blKk  miea  mkatelU,  iMk 
ttt*  it  oanliiM  m  maptena  I     KlaproUl  foand  in  tt : 
0063    argil 
sga    silex 
67*    iron 


I 


m 
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I  plates,  and  of  an  almoat 


pable  grain,  from  Scotland. 

Brown  mica  slate,  from  the  same  c 
The  green  and  white  need  not 


STRUCTDRB   II.      IRRBGULAR. 


-'. 


The  noted  hamberg  of  the  Swedes 
this  division,  being  a  coarse  mica  slate  ir 
contorted.     It  is  very  metalliferous*, 
celebrated  rock  with  a.  barbarous 
may  be  called  Linnite,  in  honour  of  J 
native  of  Sweden,  who  however  cont 
little  to  its  mineralogy. 

Linnite,  from  Sweden. 

The  same,  from  Norway.  yAk 


STRUCTURB   III.      MIN6LBB. 

When  mica  slate  is  mingled  ^ 
constitutes  the  Murkstein,  or  Norka, 
and  the  latter  name  might  be  retainedj 
but  garnets  form  so  common  an  ad 
slate,  that  the  distinction  seems  un 

Mica  slate,   with  garnets,  from 
countries. 


*  See  Journal  det  Mines,  No.  88>  p.  257.    It  it  g 
lib,  with  thick  and  abort  layers. 


1 


Tie  same,  with  schorl,  from  the  Grampians. 

lie  same,  with  Fappare,  the  kyanite  of  Wer- 

I   hxxn  the  mainland  of  Shetlajid,    and  from 

BTdeenahire*. 

ITie  same,  with  various  ores. 

(aussure  mentions  the  following  varieties  : 

i  rock  of  reddish  mica  slate,  of  which  tlie 

tts,  being  often   curved,  present  at  intervals 

Wz   in  the  form  of  lentiles,   but  often  some 

bes  in  length,  and  one  or  two  in  thickness. 

966. 

h  remarkable  mica  slate,    composed  of  thin 

be  and  grey  leaves,  so  as  to  appear  on  the 

is  like  a  striped  stuff;    the  grey  part   being 

»,  and  tiie  white  a  very  fine  arenaceous  quartz. 

474. 

A  gneiss,  composed  of  jad  and  sidcrite  ;  his  jad 

ing  probably  compact  felspar.  §1331. 

A  part  of  the  chain  of  Mont  Blanc  consists  of  a 

d  ferruginous  quartz,  mixed  with  mica.    ^  847. 

Sappare  a  the  ancient  Scotlsh  name,  reuined  by  Sauasute,  who 
irau  in  ibai  he  first  received  the  substance  from  the  duke  at 
rdon.  Werner's  alteration  is  alike  useless  and  absurd,  the  ori- 
al  appellation  implying  its  similarity  lo  »apphire,  for  which  it 
sbeeaiubitituted  by  jeweller!. 
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These  rocks  are  far  frmn  being 
among  primitive  mountains, :  ch 

posed  of  magnesia  and  oxj     pi 
Qiiofiteaiid  sobstance  called  chlorite  by       ^r     r^ 
green  colour^  the  iron  often  eyjopedi 
in  the  hundred;  and  it  is  even  i     1 
that  metal.    Of  actinote*,  by  soi      < 
nolite,  some  kinds  contain  as  n 
found  in  siderite ;  and  it  is  in 
as  only  a  different  structure  of  tt 
«ure  indeed  regarded  chlorite  ah  : 
earthy  siderite ;  but  as  it  contai 
portixm  of  magnesia  than  siderite^  jn 
substance  is  scarcely  recognisabl^t  it 
proper  to  allot  to  these  rocks  an 
and  the  chemical  made  of  combi 
very  different. 

To  ihis  Mode  auty  also  1^ 
mixture  of  iron  and  magnesia,  thoi 
which  contain  so  great  a  portion  ) 
affect  the  magnet    Moei  of  iJte 
consist  of  iron  and  clay.    The  eii      b 

•  From  the  Greek  aktmtos,  radiated,  so  that  the  y 
the  orthognpby. 


M^pcotuiet* 
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iB-fUot,  of  Werner,  is  merely  a  veia-stone, 

srer  appears  in  the  shape  of  a  rock ;  and 

41y  the  eilex  in  siderous  substances  in  lost 

'■»rp\.    The  s'tdero-calcUe  &nd^  feiTt-calfiiie 

^OU)  have  little  connexion  with  the  present 

l^theioraier  being  pearl-spar,  the  latter 

■U>raciDg  a  few  tiaie-ettwes,  wliich  contain 

P  to  30  of  iron  -,  but  as  they  easily  decom- 

"present  no  remarkable  variety,  and  arc 

Dtefcsting,  it  is  unnecessary  to  distin^ish 

^jBxcept  as  mere  diversities  of  lime-stone. 

jbrable  marblee  are  tinged  with  iron,  frona 

"they  chiefly  derive  their  colours;  but  it 

i)£  a  too  nice  and  useless  distinctioB  to  ^ 

Me  an  arrangement  from  this  mere  acci-  ^ 

I  which  varies  in  different  parts  of  Uie  "^ 

Tock.     There  remain  therefore  only  the 

enu  rocks  to  be  specially  considered  in 

^oiguDction  with  iron,  a  metal  with  which 

are  oiWn  a  singular  aflinity. 


STRUCTURE    r.      CHLORITE. 

8  substance  rs  by  Werner  divided  into  four 
chlorite  earth,  common  or  compact  chlo- 
iliateij  chlorite,  and  chlorite  slate.  It  seems 
ffn  to  Wallerius,  who  published  his  last 
I  ia  1772;  but  is  the  gneen  talc  of  Bom, 
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and  the  Samnterd  of  old  German  M^riters,  - 
from  its  velvety  appearanee.     To  the  C( 
miners,  as  it  often  occurs  withtin,  it  is 
by  the  name  of  peach  *. 

The.  first  Aspect,  that  of  chlorite  • 
scarcely  be  said  to  form  a  rock,  chiefly 
in  clay-slate,  and  probably  forming  the  gre 
dules  in  basaltin.     The  second  kind 
unknown,  save  as  a  vein-stone;  andw 
the  foliated  is  generally  crystallised, 
at  St  Gothard  with  other  ci^stals.    ' 
rock  therefore  of  the  kind  is : 

Aspect  1.    Chlorite  slate.    Texture,  • 
nulated,  sometimes  regularly,  some        i 
larly ;  schistose,  so  that  fragments  a 
sume  the  form  of  a  wedge. 

Hardness,  gjrpsic.     Fracture,  sometmies 
or  undulating,  or  scaly.     Fragments,  slity, 
except  M'hen  mixed  with  quartz. 

Weight,  sometimes  granitose,  sometUD 
bonose. 

Lustre,  glistening,  somewhat  resinous*  ( 

Chlorite  slate,  from  Egypt.    Wad,  2S, 
statue. 

Chlorite  slate,  from  Corsica,  Norway,  £ 

*  It  is  the  ialdogea  of  Saussure,  so  called  froon 
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jltia,  T\Tol,  Scotland,  &c.  It  is  generally  sprin- 
|K1  wilh  octaedral  crystals  of  iron,  and  somp- 
hes  with  ganiets.  The  first  are  tlie  most  cha- 
icteristic  of  this  rock. 

H^hloritc  slate,  mixed  with  quartz.  This  kind 
^commonly  even  schistose,  but  far  more  hard 
ikn  the  fbnner. 

'  Sausfture,  §  2264,  expresses  great  surprise, 
ftwn.  on  receiving  specimens  of  the  chlorite  slate 
if  W'emer,  he  ohserved  that  there  was  scarcely 
tar  chlorite  in  them ;  and  he  adds,  that  the  de- 
Botnination  being  quite  deceitful,  it  ought  to  be 
chaiiged. 

On  the  iofty  summit  called  the  Col  du  G^ant, 
Swssiirc  found  that  the  granite,  like  that  which 
B  greatly  elevated  at  Mont  Blanc,  can  s"carcely'be 
sail!  to  contain  mica.  Here  its  place  was  often 
supplied  by  a  small-grained  chlorite*. 

STRUCTURE    II.      ACTINOTB. 

This  Substance  also  chiefly  occurs  in  small  por- 
tions. It  is  the  strahlstein  of  the  Germans,  and  is 
hy  fferoer  divided  into  the  asbestoid,  the  com- 
mon, and  the  glassy.     Of  these  it  is  believed  the 
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last  only  appears  in  the  form  of  rocks,    f 
who  calls  it  delphinite,  or  green  schorl       ] 
phiny,  describes  a  rock  of  this  kind,     i 
mentions  smaller  portions  of  a  c(  : 

That  the  glassy  actiaote  strictly 
siderous  domain,  will  appear  by  the 
Vauquelin;  silex  37 ^  argil  21,  lime  15,'' 
iron  24,  with  a  small  portion  of  man] 

Texture,  sometimes  massive,  but  ( 
thin  six-sided  adcular  crystals. 

Hardness,  between  marmoric 
Fracture,  fibrous  and  radiated.  F: 
tery  and  very  sharp. 

Wei^t,  siderose. 

Lustre,  shining  and  glassy;  stro 
cent 

Actinote,  from  Switzerland,  where,  m  has  bttft 
mentioned,  it  forms  entire  rocks. 

STRUCTUaE   III.      SIDEROUS   S£RP£NTINB. 

Of  this  kind  Humboldt  discovered  a  owious 
rock  with  magnetic  power,  forming  the  momitaiD 
of  Regelberg,  in  Germany;  the  south  aide 

*  Lametherie  obserYcs,  that  the  earthy  smell  sbowt  an 
mation  to  hornblende.  Tb.  de  la  Terre,  ii.  373.  Is  oo( 
black  actinote  ? 
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ag  the  DortJi  pole,  and  tlie  northern  side  the  south 
nle. 

Roclu  of  the  same  kind  may  probably  be  dis- 
Mvcred  in  other  countries;  at  any  rate  many  ser- 
pentines are  BO  replete  with  iron  as  to  foil  into 
this  division. 

Soussare,  ^  1342,  gives  a  minute  description  of 
what  be  calls  granular  serpentine.  It  is  so  much 
Impregnated- with  iron,  that  it  belongs  to  the  si- 
fcroiDBgnesian  rocks. 

The  mountain  called  Roth  Horn  is  in  a  great 
pfft  composed  of  compact  serpentine,  semi-hard, 
ifaat  19,  of  the  hardness  of  marble.  It  is  called 
J»e  Red  Horn,  because  the  serpentine,  though 
»reeo  within,  is  red  on  the  3urface,.from  the  oxyd- 
rtion  of  the  iron  *. 

•  S»iiss.  §9157. 
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MODE  XV.    SIDEROUS  INTKITE. 

intrit€«.         The  rocks  here  called  In  TRiT£s,be< 
tals  or  particles  are  imbedded  in  a 
distinguished  from  Glutenites,  in  whi< 
tides  coalesce  together  with  little  or       i 
cement     The  former  have  by  the  T 
been  styled  porphyries,  from  a  si 
structure ;  but  the  interspersion  of  D 

tals^  especially  of  felspar  or  felsite,  2 
common  as  mica,  can  hardly  even 
alter  the  nature  of  the  rock ;   and  i 

stances  ought  in  geology  to  be  c 
their  parent  base;  for  while  all  t 
pretended  porphyries  are  classed  u 
by  Werner  and  his  disciples,  gn       c 
arises  from  their  totally  different  natures. 

In  the  present  work  the  intrites  and  g       i 
are  classed  under  the  several  domains  to     lich 
they  belong;  but  as  the  bases  are  of 
kinds,  it  has  been  thought  advisable  to 
them  under  one  point  of  view,  at  the 
each  domain.     As  however  the  chief  j 
intrites  are  the  genuine  porphyries,  the 
servation  of  that  classical  and  universal  naae 
will  considerably  restrict  the  present  division. 


maOfiM^'tJDzai 


k 


lU 


STRUCTURE    I.       VARIOLITES. 

'  iM'heo  the  crystals,  instead  of  being  of  an  oblong 
Inibic  form,  as  in  porphyries,  assume  an  oval,  bul 
nrtjcxilarly  a  roimd  stiape,  the  rock  may  be  aptly 
wied  a  vuriolite,  every  denomination  being  use- 
Sill  wLich  saves  circumlocution. 
P  The  stones  called  variolites  of  Durance,  being 
l|)ebblc3  rolled  down  by  tliat  river  in  Daupliiny, 
uelong  to  this  article*.  The  prominence  of  the 
rrcund  crystals  of  felspar,  having  a  faint  resem- 
blance to  the  pustules  of  the  sraall-pox,  ha,s  oc- 
I'ttsioned  tbis  appellation.  Patrin  -f  has  minutely 
f  Ascribed  tiie  variolites  of  Durance,  as  being  in  his 
*ye  the  same  with  the  ancient  green  porphyry, 
wing  a  corveenne,  or  basaltin,  fusible  into  a  black 
vael  attractable  by  the  magnet.  The  spots,  of  a 
finer  green,  or  sometimes  white,  are  often  sur- 
founded  with  two  zones  of  these  colours.  Saus- 
nirc,  whose  description  is  very  minute,  §  1539, 
regards  the  globules  as  composed  of  that  kind  of 
felspar  which,  being  of  a  greasy  appearance,  like 
one  of  the  kinds  of  quartz,  is  called  unctuous  fel- 


*  FaLJM  uys  that  lie  found,  near  the  village  of  Seni^rei,  ths 
nA%  which  afibnl  ihe  variolilei'  of  Durance.  For  those  of  the 
One,  see  Amygdatite. 
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spar,  or  rather  felsite ;  for  Werner  has 

that  the  felspar  in  the  ancient  porphyries  b 

pact« 

Thei     i     t         1  eofab: 

ofi^     b  »  , 

of  j  11  :  I 

is         re<       L  gnqr^ 
of  a  bright  bi     indL  .   . 

SaussanB  mentions^  §  1889,  a  Id 
olite^  leemingly  oompoaed  of  green 
spotB  of  wfaiite  felq[)ar,  soniBtiaieB  f 
somotuies  ciicuiar.  :  >  i . 

T 

fTRUCTURB  II.     IR0N-8T0NII  W|TH 

CATSIVOS.  •     ' 


Iroo-3tone,  with  cryst^  of  quartz,  | 
Surry  hills. 

Saussure  mentions,  ^  ISSSj  a  red 
porphyry,  or  rather  intrite,  mixed 
and  acdnote;  theba^e  bein|;of 


'.J 


i^r 


i» 
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^Jb  arranging  these  substances,   two  objects    otuhiui*^ 

Lto  be  considered;  the  nature  of  the  frag- 
tfi  or  particles  cemented,  and  that  of  the 
BKnmt  \l5elf.  When  they  are  both  of  one  kind, 
b  a  BiViccous  bricia*,  or  a  piidding-stone  with  a 
Wiccous  cement,  there  can  arise  no  doubt  con- 
Bferning  their  ctassifi cation  -.  but  when,  as  often 
bppcns,  the  fi-agtnents  are  of  one  kind,  and  the 
cement  of  another,  the  domain  may  appear 
fcnbtfol.  The  more  general  method  however 
^pews  to  have  been,  to  denominate  the  sub- 
rtances  from  the  cement,  as  being  the  pre- 
dominating agent;  and  this  rule  is  particularly 
applic'aWe  in  the  present  instance,  as  oxyd  of 
Ova  forms  the  strongest  of  natural  cements. 
Bricias  of  basaltin  or  jasper  are  commonly  ce- 
OMnted  by  the  same  substance,  and  sometimes, 
though  rarely,  by  quartz ;  but  they  may  still  be 
Inferred  to  the  predominating  substance,  the 

•  This  wwd  is  girictly  Italian  ;  hida,  a  cruaib  or  small  frag- 
*«nl,  with  it*  derivatives  bridolttta,  a  lillle  crumb,  briciolino,  and 
''icMo.    Breccia  is  finly  a  corruption. 

The  Italian  architects  and  statuaries  gave  the  first  modem  classical 
hm  to  rocks,  as  granile,  granilonr,  paniline,  &c.  ice. 
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quartz  being  common^  and  of  inferior  caad* 
deration. 
Hricmand        The  division  of  slutenites  into  bricias  wad 

fttoMi.      pudding-stones,  the  former  consisting  of  angiibr 
fragments,  the  latter  of  round  or  oval  pebbk% 
would  not  be  unadvisable,  were  it  in  strict 
formity  with  nature.     But  there  are 
of  this  kind ;  as,  for  exaniple,  the  < 
Egyptian  bricia,  in  which  the  fi  i 

partly  round  and  partly   angular*;  w 
term  glutenite  is  liable  to  no  such  < 
and  the  several  structures  identify  t 
substances.  ^ 

t^mHA         The  celebrated  English  puddinir* 

pudding-stone.  or  o 

no  where  in  the  world  but  in  Her 
pears  to  me  to  be  rather  an  original  rock, 
in  the  manner  of  amygdalites,  because 
bles  do  not  seem  to  have  been  rolled  by        » 
which  would  have  worn  off  the  su  in 

various  directions;  while,  on  the  c  V< 

white,  black,  brown,  or  red  circlets^  aye 
entire,  and  parallel  with  l^e  surface,  lil     I 
of  agates.     Pebbles  therefore,  inst< 
united  to  form  such  rocks,  may,  in  cd^ 

cumstances,  proceed  from  their  dec< 


*  So  also  the  celebrated  pfudding-itoiM  of  Eiiglmi>    S 
malous  Rocks. 
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be  circumjacent  sand  also  aruing  from  the  de> 
composition  of  the  cement, 
,  Moontaioa  or  regions  of  real  glutenite  ofVen* 
JlOweFer,  accompany  the  skirts  of  extensiire 
■chains  of  mountains,  as  on  the  nortU-west  and 
loutli-east  sides  of  the  Grampian  mountaiDs  in 
jBcolland,  in  wliich  instance  the  cement  is  affirm- 
ed by  many  travellers  to  be  ferruginous,  or  some- 
times ai^llaceous.  The  largeness  or  minuteness 
of  the  pebbles  or  particles  cannot  be  said  to  alter 
Ihe  nature  of  the  substance ;  so  that  a  fine  sand- 
Haae  is  also  a  glutenite,  if  viewed  by  the  mi- 
croscope. They  may  be  divided  into  two  struc- 
,torcs:  the  large-grained,  comprising  bricias  and 
ig-&toaesi  and  the  smaU-grained,  or  saod- 


anvcTVts  i.    largb-grainbd  qlctemitbs. 

Siderous  gtutcnitc,  or  pudding-stone,  from  Dun- 
Btaftiage,  b  Scotland,  where  it  forms  romantic 
rocks  of  a  singularly  abrupt  appearance,  in  some 
parts  resembling  walls.  The  kernels  consist  of 
white  quartz,  with  green  or  black  trap,  porphyries, 
and  baaaldiis. 

Glutenite,  from  the  south  of  the  Grampians, 
from  Ayrshire,  from  Inglestone  bridge,  on  the 
road  between   Edinburgh  and  Lanark.     But  of 


]S8  DOMAm    I.      8IDEROV5. 

tliese  ttie  oement  is  often  siliceous,  as  in  those  «t 
the  foot  of  the  Alps,  observed  by  Saussnre.    TVt 
^ideroos  glutemtes  commonly  originate  iron  Ife 
deoomposition  of  siderous  rocks,  which  also  ailbf# 
ed  the  ceiMsnt 

Gtcrtenite,-  consisting  of  fragments  of  gra 
cemented  by  trap. 

Siderous  ^utenite,  or  pudding-stone  of  the 
modem  formation.    This  is  formed  around 
aooB,  pistols,  and  other  instruments  of  ifoo, 
the  sand  of  the  sea. 

Glutenite  of  small  quartz  pebbles,  in  a  led  fer- 
ruginoas  cement,  found  in  the  coal-mintt  netf 
Bristol,  &:c. 

Basakic  bricia,  from  Arthur's  Seat,  near  EAh 
burgh. 

Porphyritic  bricia  (^Linn.  a  Gmelin^  247),  from 
Dalecarlia  in  Sweden^  and  Saxony.  CdhoihliiDi 
Edinburgh  ? 

STRUCTURB   II.      SMALL*GRAINBD« 

A^ct  1.  The  most  remarkable  of  the  H^ 
rous  sand-fitones,  is  that  celebrated  by  theGMM 
geologists  under  the  appellation,  given  bytt 
^«^^j|^t  miners,  of  Rothe  todt  RegendeSj  or  the  nitd 
dead  layety  so  called  from  its  colour,  and  becMM/ 
it  is  wholly  unproductive,  no  mmerals  being  fimrf 


■  or  undra'  it  This  singular  rock  has  been  termed 
litmipnttotlie  by  Mr.  Kirwau,  implying  tliat  it  is 
!kllf  primitive ;  and  he  informs  us  that  it  is  com- 
nooly  found  under  cool,  is  micaceous,  and  coo- 
teiiu  lumps  of  porphyry  or  granite.  The  grains 
we  generally  quartz  or  keralite.  the  cement  being 
ttmnty  clay,  whicli  imparts  the  coloar. 
-.  But  as  the  passage  atfords  some  curious  Ger- 
ttoa  learning  on  tlie  subject,  frou]  books  little 
bsown  in  this  country,  it  ahajl  be  presented  entire. 

"  Semiprotoliies  (Rothe  todt  liegcruksj. 
"These  stooee  I  cail  by  this  name,  as  being 
pux\y  of  primeval,  and  partly  oi  subsequent,  ori- 
pn-.  they  coBMst  of  pebbles,  or  of  fragments,  or 
«f  nnd  of  primeval  origin,  compacted  and  ce* 
DKBted  by  ao  aigillaceous,  or  calcareous,  or  sili* 
oeous  cemoil,  of  posterior  or^;  hence  they 
pBCfally  form  the  lowest  stratum  that  separates 
primeval  roclcs  and  secondary  strata.  From  their 
t**iiH>05ition,  they  come  under  the  denomination 
ttther  of  ikrcilites,  brecias,  ot  sand-stones.  In 
MDH  places  thK  sand  haa  been  accumulated  into 
*ut  heaps,  bo  as  to  form  mountains  6  or  700  £oet 
^^  and  tfaen  compacted  by  an  adreatitious  oe- 
mt  Of  this  sort  are  the  mountains  of  Heitz- 
h^  tad  KuUberg,  near  Ile&ld,  in  which  the 
tni  a  cemented  by  a  ferruginous  cement,  and 
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contains  fragments  of  porphyry,  and  al 
iron-stone,  and  manganese,  and  strata  oTa     ^ 
impressions  of  reeds,  rushes,   and  ot 
Lasius,  249  cmd  S80.    The  red  colour  is  en 
from  iron.  '.  •:. 

"  The  semiprotolite  of  Wartburg,  near  I 
contains  rounded  lumps  of  granite  and 
mica :  substances  found  in  the  neighbour! 
tains.     The  semiprotolite  of  Goldlau    r 
entirely  of  porphyry,  as  do  the  primeval 
tains  of  that  distiict.     That  of  Kiffbai         g 
Thuringia,  contains  rounded  argillttes  ii 
neighbouring  mountains  of  the  Hartz.    S 
wood  is  found  in  this  last,  Voigt's  ]        ^• 
SO.    According  to  Voigt,  the  seini 
under  coal  has  a  siliceous  cement,         t 
few  primitive  stones ;  Lettres  sur  las  J 
3  ] .    Saussure  made  the  same  observa 
which  he  found  on  the  descent  of  Trie 
interceded   between  the  primary  and 
mountains,  2  Sauss.  §  699-     He  even 
long  before,  that  primeval  and  sec       uy 
were  almost  always  separated  by  a  i 
fhrcilite,    1  Sauss.  §  594.     Where  the  seco 
strata  ai*e  calcareous,  the  semiprotolite  1 
careous  cement;  sec  Lehm.   168.     Semipr 
is  always  red,  by  reason  of  the  femigioous 
tides  by  whicli  it  is  cemented:   its  diffi 
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I^ansian  is  unequal,  being  frequently  )torizontal 
t  even,  but  sometimes  ilepressed,  and  in  oth<'r 
Itsttitiocs  much  cle\*ated.  Most  of  tlie  supcr- 
pposcd  strata  partake  of  this  inequality,  and  are 
its  natural  consequences.  Hence  the  protuber- 
Bire«  and  depressions,  otlierwise  called  moulds, 
observed  in  them  i  Charp.  Saxony,  371.  It  rests 
in  granite,  Ibid.  370,  371-"* 
I  Mr.  Jameson  informs  us  tliat  in  the  Hartz  it 
rests  on  grauwack,  and  extends  nearly  round  the 
whole  of  the  country ;  nay,  through  Saxony,  I  lessia. 
Bolietnia,  Silesia,  and  Franconia.  The  red  sand- 
itone  of  the  north  of  England,  which  is  micaceous, 
and  (rftca  regularly  schistose,  so  as  to  form  pave- 
Bifnts,  &c.  seems  also  to  belong  to  this  formation. 
As  the  substance  is  widely  spread  and  highly  re- 
markable, tiie  barbarous  denomination  may  be 
exchanged  for  that  of  Lasite,  in  honour  of  Lasius, 
the  celebrated  describer  of  the  Hartz,  who  has 
ably  illustrated  this  substance. 

Lasite,  of  various  kinds,  from  Germany,  of 
which  there  is  a  scries  at  the  College  des  Mines, 
in  Paris,  where  it  was  shown  to  me  by  Daubuisson. 

The  same,  from  the  north  of  England,  &c.  &c. 
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Aspect  2.     Ferruginous  saad-stone,  < 
brown,   with  glandules  and  veiiis  of 
colour,  from  Mont  Calvaire,  near  Pai 
is  ficqaent  in  femifpnous  sand,  pr 
from  its  decomposition. 

A  iemiginous  sand-stone^  i 
KJmo,     forded  19  puts 
T     £  t,      iron  I       -st 

n  lis 


of  ferru^DOUs  sand-sto        r     ii 
Dietridi,  as  already  menticned,  t 
sand-stone  is  a^  primitive  as  granite        I 

•  Dietrich,  Siny,  &c.    SauMure  up,  $  Qgg,  lint  Aifa4« 
of  ibe  Gennuu,  m  ntber  dewUaycr,  u  a  puddio 
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1 

StLGX,  STLtCA,  OB  SIIJCEDUS  £4X1%. 

tIS  earth  derives  its  ttaioe  from  the 
s,  or  flint,  in  which  it  abounds.  Some 
I  denominate  it  quartzose  earth,  be- 
ic  it  is  perhaps  mbre  abundant  in  the 
&  caJled ,  quartz,  which,  when  trans- 
mt  and  crystallised,  is  styled  rock  crys- 
It  so  frequently  occurs  in  the  form 
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of  sand,  which  covers  a  great  part  of  the 
globe,  either  alone  or  mixed  with  clay,  that 
late  chemists  infer  that  such  sand  arises  not 
only  from  the  decomposition  of  rocks,  but 
is  often  a  disturbed  or  hasty  crystallisation 
of  silica*.    This  is  further  confirmed  by  the 
circumstance  tliat  many  primitive  i 
tains  consist  of  granular  quartz,  of  an 
ceous  appearance,  like  agglutinated  sand. 
The  stones  now  called  siliceous,  were 
formerly  denominated  vitrifiable ;  because, 
with  an  alkali,  they  may  be  melted 
glass;  and  the  finest  Venetian 
fabricated  from  quartz,  by  the  Ii 
called  tarsojf.    Silica,  like  the  other  i 
pie  earths,  is  a  fine  white  powder ;  but 
particles  have  a  harsh  feel,  like  mil 
sand.     Alone  it  is  scarcely  fusibfe; 
when  newly  precipitated,  is  soluble  io  1 
parts  of  water. 

*  The  purity  of  this  term  may  be  doubted.    A 
lous,  being  the  plural  of  alumen.     In  the  fabricatioD  of 
grammatical  precision  ought  always  to  be  studied. 

t  In  the  Phil.  Trans.  l683,  Dr.  Lister  aiyt  tarn 
sand  of  which  the  fine  Venetian  glaai  was  made.    The 
nious  author  there  proposes,  p.  7399  Minend  Mapi 
he  calls  them. 


oed  with  iron,  argil,  and  magnesia,  it 
Itutes  the  primitive  and  most  import- 
icks,  rising  to  the  regions  of  perpetuai 
,  and  thus  supplying  unfailing  aliment 
?  great  rivers  that  fertilise  the  earth. 
I  considered  in  these  mountains,  in 
and  in  clay,  it  may  be  pronounced 
KKt  abundant  of  all  the  earths :  and 
PI  form  the  nucleus,  the  shell  of  this 
t  may  be  said  to  consist  chiefly  of 

It  is  suspected  that  it  is  coeval 
Itimatel}'  connected  with  iron ;  as  tlie 
bes  or  meteoric  stones,  and  the  large 
s  of  native  iron,  discovered  in  Siberia 
iouth  America,  contain  abundance  of 
mixed  with  some  magnesia*. 
ceous  substances  generally  strike  fire 
iteel ;  and  flint  or  quartz  yields  a  pe- 

odour,  supposed  by  some  to  arise 
a  subtile  substance  which  chemistry 
lot  been  able  to  discover.  A  strong 
>faorescence  is  also  produced  by  coi- 

poliK,  a  niixlure  of^llex  uml  magnesia,  is  always  found  in 
ID.     Tlie  excbiiiatinn  of  llcnkd  is  well  known : 

Oiilei'  silex*  qiiir  tp  matercula  gtuit? 
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lision,  so  that,  during  Alpine  hurricaaes, 
the  torrents,  roUing  large  fragments  of  rook, 
present  a  singular  scene  of  comiscation. 


MODE  I.    QUARTZ. 
pt^tmctivc       Textui'c,  compact,  generally  uniforoiy 

cbftrsctcrs  • 

times  granular,  rarely  laminar,  in  which 
the  lustre  is  generally  dull. 

Hardness,  crystallic.    Fracture,  7, 

such  as  sometimes  to  resemble  the  i 
Fragments,  very  sharp. 

Weight,  granitose. 

Lustre,  glistening  or  shining,  sometii 
tuous.    From  transparent  to  opake. 

Colour,  generally  white ;  sometimes  br 
grey,  yellow,  red,  or  black. 

It  sometimes  composes  entire  mc 
abounds  in  those  of  granite,  in  which 
it  is  seldom  crystallised. 

STRUCTURB   I.      COMPACT. 

Aspect  1.    opake.    A  very  coou 
but  Uic  specimens  of  entire  mountains     e 
Sitet.  "  Xhe  mountain  of  Kultuck,  on  the 

end  of  the  lake  Baikal,  350  feet  high, 
long,  and  still  broader,  consists  entirely  of     t 


bite  quartz:  [>er  Laxman,  I  Chy.  An.  17k^, 
9A.     Also  Flinzberf;,  in  Lusatia,  almost  entirely. 

Berg.  Jour.  i7«f>,  10 j4.  Tliere  i*  sIm  an  cs- 
ioeive  narrow  rkl^  of  quartz,  Komc  miles  long, 
I  navaria.  9  Uerp.  Jour.  1790,  529,  &c.  Flurl 
^varia.  Situ.  Moniict  mentions  a  rock  of  quartz 
0  feet  liigh.  1 7  Koz.  1 63.  Mountains  of  it  also 
fcur  in  Thuringia.  Voigt  Prack.  69.  and  in  Si- 
fcia.  Gerh.  Beytr.  87.  and  in  Saxony.  1  Berg. 
our.  1788,  269.  and  in  layers  between  gneiss 
Od  slate  mica.  '2  Lenz.  Also  in  Scotland.  H 
fxas.  59.  It  is  not  nutallifevous.  Werner  Kurse 
!lassif.  15.  Petrol  is  often  found  in  it.  1  Berg, 
our.  1791,  91-  Tiic  mountain  of  Swetlaia  Gora, 
nong  the  ITralian,  consists  of  round  grains  of 
fiaiXz,  white  and  transparent,  and  of  tlie  size  of 
pea,  united  without  niiy  cement,  2  Iltrm.  278*." 

Mountains  of  quartz  also  occur  in  Scotland, 
here,  from  the  wliitc  substance,  they  sometimes 
ipear  as  if  covered  witli  snow.  A  hill  of  this 
iud  is  seen  near  Cullcn,  which  supplies  glass- 
orks  at  Newcastle  witli  quartz.  The  mountains 
f  Scuraben  and  Morvcn,  in  Caithness,  are  chiefly 
instituted  of  this  substance  ;  which  also,  accord- 
ig  to  Mr.  Jameson,  occurs  in  great  quantity  in 
le  islands  of  Hay,  Jura,  and  Coll.  There  are 
so  large  rocks  of  quartz  in  Upper  Lorn.     Buf- 

•  Kifwan  Ceol.  Esa.  I79. 

l2 


148  DOMAIN   II.      III4CB0U8. 

fon  says  *,  there  is  in  Auvergne,  near  Salvert,  a 
vein  of  quartz  10,000  fathoms  in  length. 

In  the  Uralian  mountains  it  sometimes  faappoi 
that  there  is  an  entire  mountain  of  quarts,  anotfav 
of  felspar,  and  a  third  of  talc,  thus  preseatii^f^tb 
materiab  of  granite  on  a  very  large  scale. 

Aspect  2.    Semi-transparent.    This  i 
forms  very  extensive  veins,  but  perhi^s  n 
stitutes  an  entire  hill  or  rock. 

Aspect  3.    Unctuous.    This  also  appeare 
veins,  and  generally  accompanies  metab. 

STRUCTURE  II.      GRANULAR. 

This  kind  often  constitutes  entire  r 
Scotland,  and  other  parts  of  the  vfo 
sometimes  been  confounded  with  silice 
stone,  but  late  %vriters  have  demonst 
may  be  owing  to  a  primitive  but  distur 
lisationf.     Nor  is  it  inconsistent  that 
cement  was   deficient  or  interrupted, 
appear  among  the  most  ancient  substa 
shape  of  mere  sand.    The  grains,  as     r 
lioned,  are  sometimes  of  the  size  of        .     '     ' 

•  Min.  i.  100. 
'  t  Collate  however  the  account  of  the  Siliceous 

Mod<;  XIV.  Str.  2. 


Grey  granular  quartz,  irom  Balahutish,  in  Scot- 
hnd. 

The  same,  with  veins  of  white  semi-transparent 
quartz,  from  Bunessan,  Mull. 

Saussure  describes,  ^999,  rocks  of  a  beautiful 
■nnuiar  quartz,  which  rises  in  leaves  of  a  rhom- 
ltiM''fonn.  It  is  very  hard,  and  has  tlie  grain 
mA  4lUteness  of  statuary  marble. 

He  also  observes,  ^  2235,  that  in  primitive  lime- 
ttone  there  are  often  veins  of  quartz,  as  there  are 
llso  veins  of  keralite  or  homstein  in  compact  lime- 
itone.  Query,  if  both  the  latter  substances  do 
Dot  contain  more  argil  ? 

Sir.  Piayfair  observes  that  granular  (juartz  i3 
Ximmon  in  Scotland,  alternating  with  schisti,  par- 
^ularly  on  the  north  side  of  the  harbour  uf  Bala- 
^ulish,  aad  on  the  sea-shore  at  CuUen.  He  also 
ihon-s  that  sand  is  a  crystallisation ;  and  mentions 
t  ^Uceous  grit  with  no  cement*. 

In  Buckinghamshire,  Wiltshire,  and  Dorset- 
ibire,  where  there  are  only  s&nd  and  chalk,  there 
Is  found  in  the  sand  a  prodigious  number  of  large 
blocks  of  granular  quartz,  which  is  used  for  paving 
X  building.  The  castle  of  Windsor,  and  the  ter- 
"Ece,  are  built  of  this  stone,  probably  from  the 
orest,  or  the  neighbouring  heaths,  where  there  is 

•  HiiM.Tlieorv.  S7.  171.  &C. 


150  DOMAIM    II.      SILICBOUS. 

a  great  quantity;  and  Stonehenge  is  b 
blocks.     So  blocks  of  granite  are  found  in  j 
denburg,  Mecklenburg,  and  Pciaier        ^ 

Mountains  of  granular  qi      z 
land ;  and  granitic  mountains      S 
the  continents  were  gradually  emerging, 
these  large  subsidences  which  §arm  i 
seas,  it  may  easily  be  conceived  that 
where  such  blocks,  and  gravel  foreigD 
rounding  mountains,  are  always  foand> 
vered  for  ages  by  the  waters  of  t 
rolled  these  blocks  and  gravel  in  the 
their  currents.  'ui  i 

In  a  late  volume  of  the  PI     k  I 

actions  t,  Bonmon  gives  some 
different  modes  of  attractian,  whi^ 
formation  of  minerals.    The  att 
gation  are  either  simple  or  crys     I 

**  It  sometimes  happens  (<  ] 

more  considerable  degree  of  i       tr 
the  process  of  attraction^  that  s 

small  irregular  detached  massea,  o 
as  to  be  scarcely  perceptible ;  at         r 
are  of  a  larger  siie,  and,  as  soon  as  for 
the  bottom  of  the  liquor,  and  unite 

•  Dc  Luc,  Geologic.  Paris  I8O9,  8vo.  p.  332- 
t   1804,  p.  37. 


nple  mode  of  attractiun,  which  may  with  greet 
[opricty  be  called  simple  homogeneous  attraction 
'"  aggrcgatioa.  Of  this  kind  are,  granulated 
nartz.  gnuiiilated  carbonate  of  lime,  Sec.  the  dif- 
Wcnt  kiads  of  which  substances  differ  from  each 
tber  oeily  by  the  fineness  or  coarseness  of  their 
nia" 

SoraeUmcs  this  take^  place  along  with  the  crys- 
alliric.  whence  small  crystals,  Sic.  Sonietiinc.-i 
be  moleculeB  are  precipitated  in  a  detached  but 
■nftiscd  manner,  so  as  to  form  earthy  or  compact 
wbstanccs.  In  aggregate  stones  tliere  is  the 
Utmction  of  aggregation,  as  in  granite,  sand- 
stone, and  otiiers. 

Jlut  long  before,  Mr.  Kirwan*  had  made  the 
fcWowing  observation'; : 

"  The  first  step  in  the  process  of  crystallisation 
is  the  fonnatioTi  of  grains ;  the  second  is  the  in- 
crease in  one  dimension ;  the  thitxJ  in  two  dimen- 
sions; and  the  fourth  in  three  dimensions:  the 
^uns  themselves,  however,  to  be  visible,  must 
I'weiTe  accretions  in  the  three  dimensions.  If  the 
proceis  be  uninterrupted,  no  traces  of  distinction 
will  be  perceived,  and  the  whole  will  appear  per- 
fectly unifonn  ;  but,  if  it  be  disturbed  in  tlie  first 
'tep,  no  crystallisation  can  take  place;  if  in  the 

,  •  Mill.  i.  ai,  edit,  1794. 


ISO,  DOMAW   II.     8IL1CBOU8. 

second,  the  grains  will  appear  distinct,  i 
gross,  coarse  or  fine,  according  to  t  i 

the  disturbance,  whether  by  the  interru 
process,  or  the  accession  of  foreign  i      ber; 
latter  gaierally  produces  coarse  or  r 
proportion  to  the  quantity. 

^^  If  the  disturbance  only  takes  pi     i 
third  stage,  we  shall  have  fibres  or  St 
plete  surfieures  cannot  be  formed ;  the  str 
more  extension  in  breadth  than  the  i 
ments,  argue  a  smaller  degree  of  distu 
tlie  mere  fibrous  i^pearance. 

"  If,  during  the  tiiird  stage,  the  st 
into  contact  by  the  gradual  derelie 
that  kept  them  suspended,  they 
in  proportion  as  they  are  deserted, 
either  adhere  to  each  other,  and  t 
fusedly,  being  too  heavy  to  be  su 
menstruum,  or,  if  supported,  will  be  su 
on  each  other. 

^'  But  if  the  process  of  crystall 
turbed  only  in  the  fourth  stage,  then 
shape  only  of  the  crystals  will  be  i 
altered. 

'^  All  these  steps  are  noticed  and  desiribai^ 
chemical  writers ;  and  particularly  by  the  cd^ 
brated  Rouelle,  in  the  Memoirs  of  the  Acadenqf^ 
Paris  on  the  crystallisation  of  salts.'* 


rravctVKK  iii.    laminar. 


This  is  generally  dull,  and  approaches  to  tlie 
fejtt  Afode,  kcralite,  or  rock-flint.  The  layers  are 
fcnmonly  tliiii,  that  is,  from  a  quarter  of  an  incli 
'i  an  inch.  It  forms  a  liill  near  Bamf.  Saussure, 
'IWS,  has  descrihed  a  black  schistose  quartz, 
Shlch  may  be  a  siliceous  schistus  of  the  Ger- 
mans. 

TIte  cellular,  stalactitic,  fibrous,  and  other  struc- 
fera,  seem  to  occur  only  in  small  portions,  and 
tBlher  belong  to  lithology  or  gemmology. 


MODE  n.    KERALITE,  OR  ROCK-FUNT. 

Texture,  compact  and  uniform,  bat  sometimes    chancten. 
tuDJnar. 

Hardness,  crystallic.  Fracture,  splintery,  con- 
choidal :  the  scaly  fracture  distinguishes  it  from 
Qiot.     Fragments,  sharp. 

Weight,  granitose ;  sometimes,  but  rarely,  car- 
bonose. 

Lustre,  dull.  Opakej  but  often  translucent 
on  the  edges. 

Colour,  grey,  black,  green,  See. 

h  composes  entire  mountains. 

This  rock  is  the  hornstein  of  the  Germans,    Hormtctn. 
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Petrosflex.    and  the  pet  rosile.v  of  their  writers  in  Latin  ;  i 

has  of  course  been  confounded  with  the 
silex  of  the  Swedes  and  French,  which  is  G 
pact  felspar.    To  avoid  this  confusion  the  C 
term  keralite  has  been  adopted,  from  Li 
Keralite  is  not^  fusible  by  the  blc     -pi 
compact  felspar  generally  is.     It  is 
found  impregnated  with  metals,  while  a 
felspar  or  felsite  has  perhaps  never  been 
to  attend  metals.     Felsite  also  presents  t 
rious  colours  of  felspar;  while  ke  i 

passes  from  white,  through  grey,  to  It 

may  be  regarded   as  an  impure  qi      it 
shares  the  sites  and  properties  of  tl  d 

In  England  it  is  called  chert, 
in  veins  or  Isrfers'  through  lime-stone, 
larly  in  Derbyshire. 

STEUCTURB  I.      MA881VB. 

A$p€Ct  1.  Common.  Bluisli  grey 
sometimes  mamellated,  and  approach! 
cedony,  from  the  lead-mines  of  Bret  ' 

is  properly  a  vein-stone ;  and  Brongn     t 
served,  i.  3.55,  that  such  are  harnste     ^  ^ 
appearance  be  waxy,  as  they  are  infusi 
spar  or  felsite  rarely  appear  as  yein-st 

Of  a  lighter  grey,  with  blende  i 
the  same. 


.IVith  difiercnt  laminar  shades  of  black,  but  Dot 

kh  a  laininar  fracture,  from  Giromagny  in  the 

o&jscs  mutuitains,  France*. 

>  lntfnpcrM>d  with  native  silver,  from  the  famous 

BUDtaiD  of  Schlanpenberg,  or  Zmeof,  in  the  MUth 

FSibcria,  which  seems  entirely  to  consist  of  rock- 

Dt,  uiixcd  w  itli  silver. 

.From  the  great  oiiental  chain  of  moantams  in 

ibtrk,  where,  according  to  Patrin,  it  underlaya 

le  riblx>n  jasper. 

1  With  crystals  of  felspar  it  forms  what  Werner 

^le»  ticM-natoiie  porphyry,  for  which  see  the  Si- 

bewu  Intrites. 

AipKt  2.  Unctuous.  There  is  also  an  unc- 
nous  kcndite,  hke  what  is  called  fat  quartz.  It 
s  sometimes  mistaken  for  felsite. 

STRUCTUBB  II.     LAMINAR. 

Aspect  1.  The  siliceous  sckistus  of  Werner,  a 
^nn  very  vague,  as  there  are  so  many  schist!  of  a 
siliceous  nature,  is  tjy  Mr.  Kirwan  and  others  re- 
garded as  a  schistose  hornstonc.  It  is  a  primitive 
rock,  usually  of  a  greyish  black,  intersected  with 

*  In  uMthcr  work  ihe  author  has  eaid  thtt,  in  the  ancient 
i*nstology,  forewa  and  inouiHains  were  often  confounded.  Rocjlin 
ifSjIco  yaigovia  (that  is,  an  accoiinl  of  the  mountains  of  Waagaiv, 
"^'ragsl  ii  a  i»gd«n  exauiplt. 
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small  veins  of  white  quartz.    Of  this  the  basanile, 
or  Lydian  stone  of  Werner,  is  accounted  only  a 
diversity ;  but  many  regard  it  as  a  black  jaspffi ' 
and  as  all  the  jaspers  are  impr^nated        i 
it  would  be  truly  surprising  if  there  were 
jasper.     According  to  Mr.  Jameson, 
slate  of  Werner  not  only  occurs  in  c 
beds  in  primitive  slate,  but  also,  like  qi      ^ 
entire  mountains.  * 

It  appears  by  the  French  writers 
sometimes  confounded  with  a  fine  tr      x*        :. 
Latterly  siliceous  schistus  has  been 
present  various  colours;  and  when  it 
grauwacke  slate,  is  regarded  as  a  t    i 
The  primitive  is  said  to  underlay  t 
Mount  Sorel,  in  Leicestershire. 

Chert  Aspect  2.    The  chert  of  the  Ei        i* 

occurs  in  layers  in  lime-stone,  and  i    i 
stitutes  a  mass  of  petrified  shells. 

Dark  grey  chert,  with  lime-stone, 
from  Derbyshire. 

Reddish  chert,  with  lime-stone,  from  F 

Brown  chert,  full  of  petrified  shelb,  i 
byshire. 

In  bowls,  with  concentric  layers,  br 
grey,  fit>m  Vaucluse.     Saussure,  §  1546. 

*  Chertz  of  some  counties,  which  seems  rdated  to 


t  -ji" 


urn 


MODE  III.    FELSPAR. 

Ire,  strait,  foliated. 

less,  of  course  felsparic.     Fracture,  la- 
Cross    fracture,    fme-graiaed,  uneven, 
bing  the  splintery.     Fragments,  sharp, 
lomboida). 
Im,  f ranitose. 

Ital  lustre,  shining  j  of  the  cross  fracture. 
Big,  glassy,  sometimes  pearly.     Trans- 

r,  many  varieties  of  white,  grey,  green. 

I  rarely  blue  or  black. 

an  composes  mountains,  especially  when 

Tsed  with  mica ;  and  is  the  most  abundant 

:e  in  granite,  wiiere  it  often  forms  distinct 

•' 

'  are  mountains  and  large  strata  of  fel- 
;he  north  of  Scotland. 


9  classed  iviih  the  Aigillaceoiis,  because  some 
npMC  into  clay;  yet  ihis  eflici  probably  arises  from  llie 
Dt  it  forms  ihe  chief  part  of  granite,  which  has  nevei 
1  among  argillaceous  substances. 

g  to  Lauietherie,  v.  9,  felspar  requires  the  tnost  water 
:,  so  must  be  the  most  ancient ;  and  is  followed  by  hom- 
rti,  mica,  magnesia,  and  the  metals  successively.  But 
.rosilex  of  Vosgcs  is  a  finite,     lb.  333, 
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STRUCTURB   I.      COMMON. 

J  Sped  1.    Common  foliated.    This  rarely  i 
entire  mountains,  but  such  have  been  ( 
in  Siberia.     When  it  forms  moun 
rally  white.  * ' 

Aspect  2.    Granular.    Rocks  of      fi 
granular  felspar,   resembling  statuary 
dolomite.    Sauss.  §  ST  1 44. 

Aspect  3.     Unctuous.     Saussure,  ^  ] 
scribes  what  he  calls  felthspath  graSj  < 
felspar,  as  having  a  visage  more  oily 
lucent  than  common  felspar:  the  f 
laminar;  and  the  plates,  when  percer 
being  level,  but  often  convex,  so  tl 
the  fractures  are  generally  conchoidal.  Il 
and  less  fusible,  than  the  common. 


i 


STRUCTURB   11.      MINGLBD. 


This   division  may  justly  co 
rocks  and  entire  mountains,  consi 
interspersed  with  a  little  mica  or  quartz,       i 
garnets ;  tlie  preponderance  of  the  feb 
great  that  they  cannot  be  considered  as  j 
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»  may  be  said  to  be  always  white,  like 

Rating  of  felspar  alone. 

'  rock,  witii  a  (cw  garnets,  from  a  moun- 

^west  of  Scotland. 

ne,  lightly  sprinkled  with  mica,  from  the 


ae,  with  a  few  grains  of  quartz,  Petuntzc 
DDCse,  from  Limoges,  in  France,  The 
lain  of  Sevre  is  composed  of  this  sub- 
i  quartz  being  carefully  separated.  The 
Uo  found  in  Cornwall,  Saxony,  China, 
'other  countries.  When  the  felspar  is 
id  into  a  white  clay,  it  is  called  kaolin, 
necessary  in  the  fabrication  of  porcelain. 
ktatifbl  opalised  kind  of  felspar,  called 
iitCHie,  is  also  a  component  pail  of  rocks 
I  and  Nonvav,  whcic  it  only  reflects  the 
;;  botii  kinds,  ivhcn  viewed  alone,  with 
fill  green  felspar  from  Siberia,  falsely 
Amazon's  stone  (which  Mas  found  near 
f  Amazons,  in  South  America,  and  is  a 
T  belong  to  genunology,  as  they  do  not 
entire  rocks.  l!ut  the  Labrador  and 
a  rocks,  considered  as  a  compound,  are 
m1  in  the  Anomalous  Domain. 


i 
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MODE  IV.    FELSITE,  OR  COMPAC 

FELSPAR- 

cbtncten.       Texture,  compact. 

Hardness,  felsparic.    Fracture^ 
liated.    Fragments,  rather  sharp,  i 

Weight,  granitose. 

Internal  lustre,  glimmering. 
Translucent,  sometimes  only  on  t 

Colours,  various,  as  of  felspar, 
distinguish  it  from  keralite.     M    te 
blow-pipe. 

It  is  doubtful  if  it  form  entire  i 
is  an  important  rock,  and  among  t 
mitive. 
Paittopetre.       It  is  the  Palaiopctrc  of  Saussure, 
near  the  summit  of  Mont  Blanc ; 
men  which  he  sent  to  Lametherie» 
have  seen,  is  compact  felspar,  easily 
the  blow-pipe. 

It  is  the  petrosilex  of  Wallerius, 
quence  of  the  Swedes  and  Frem     \ 
must  be  carefully  distinguished  fn 
silex,  which  literally  implies  the  rock 
Germans,  being  a  modification  of  < 
not  of  felspar.    The  name  felsi 


Petrosilex  of 
WaUeriui. 


'  intrOfioced  by  Mr.  Kirwan;  as  a  distinc- 
[►etween  it  and  keralite  seems  first  to  have 
b  from  aQ  accurate  examination  of  the 
tifnl  blue  granite,  discovered  near  Krieglach 
bia,  where  it  occupies  the  place  of  common 
Ir.  The  distinction,  which  is  thus  recent, 
•■  ao  important  step  in  the  knowledge  of 

sllerius  sent  a  specimen  of  his  petrosilex  to 
ce,  which  I  saw  in  the  possession  of  Haiiy, 
■  rose-coloured  compact  felspar,  from  Sal- 
''  Saussure  mentions  a  grey  felsite,  explored 
Hates  near  Martigny,  in  the  valley  of  the 
e;  and  the  celebrated  cascade  of  Pisse 
b  fells  from  a  rock  of  this  kind*.  His  jad 
D  now  called  compact  felspar.  Patrinf  saw 
iberia,  near  the  celebrated  silver-mine  of 
oft  a  mountain  with  singular  natural  forti- 
ons,  composed  of  felsite.  They  rise  about 
eet  above  the  body  of  the  mountain ;  being 


1046.  Between  Martigny  and  St.  Maurice  there  ii  *1m>  a  ma- 
wiet;  of  rocks.  Among  them  is  a  kind  of  peirosilex,  grey, 
ad  MKHKOui,  iriO)  a  Utile  transparency,  which  rises  in  thin 
periedty  flat  and  regular :  hence  it  is  used  as  a  slate-quany. 
ibablj'  of  the  same  nature  with  palrinitt,  or  laminar  felsite. 
ek  of  the  famous  cascade  called  Pi&se  Vache,  seems  of  the 
iod,  but  approaching  nearer  lo  a  feljad,  greenish,  and  serai- 
ent.  It  melts  lilie  a  felsiu.  but  with  greater  difficulty. 
134. 
L.   I.  M 
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OB  all  aides  as  steep  as  a  wall,  and  only  piercaf 
witb  a  few  difficult  openings.  The  summit  foioi 
a  platform,  ^>oai  500  paces  by  300^  covcffd 
with  blocks  and  fragments  of  various  kipcls^ 
lelaite*  tome  laminar,  others  vetaed  io  zigag. 
Some  bare  the  triaugular  form  of  half  a  cube; 
cut  by  its  diagonal ;  and  one  large  mas«  is  con* 
posed  of  angular  fragments  of  fetsite,  in  i  pule 
of  tbe  same  substance,  bo  as  to  constituie  a  bricia. 

Wbee  Dolomieu  wrote,  the  knowledge  of 
rocks  was  far  from  haTing  attained  eno  Uie  pre* 
»pot  degree  of  precision ;  which  is  however  w 
fyt  from  being  perfect,  that  perhaps  another  en* 
lightened  century  may  elapse,  before  all  the 
focks  lAall  hare  been  discovered,  analysed,  aoi 
examined,  so  as  to  be  reduced  to  their  proper 
domains  and  modes.  The  following  rock,  wiUi 
a  base  of  his  petrosilev,  which  is  fel&ite,  probabtv 
belongs  to  this  division,  though  htt  roeDtioof  ii 
a^r  the  toad-stones  and  variolites*. 

"  I  must  here  mention  some  glandular  stones 
which  I  found  in  Corsica,  chiefly  in  tbe  valley 
of  Nidof ,  and  which  have  petrosilex  for  a  base ; 
none  have  appeared  to  me  more  curioos  du 
more  instructive.  The  very  6ne  paste,  which 
forms  the  ground  of  the  mass,  is  of  different 

*  Jouni.  de  Phji.  179*,  p.  s6o,  oete. 


MODS   IT.      PBLSITK. 


>lour8,  wliile,  grey,  red,  or  brown.  The  glo- 
ales,  whose  growth  may  be  traced  from  the 
istft&t  when,  baviug  a  diiimeter  of  half  a  line, 
»ey  begin  io  be  apparent,  till  they  have  acquired 
D  ioch  in  size,  are  generally  black,  with  an 
ipect  of  horn,  sometimes  brown  or  red,  but 
ways  of  a  different  colour  from  the  base:  they 
■e  striated  from  the  centre  to  the  circumference, 
nd  have  aliuost  always  a  small  crystal  of  fel- 
Mr,  or  a  grain  of  quartz,  for  a  central  point. 
joaetimes  the  gland  is  not  completely  formed ; 
B  place  19  oaly  marked  by  the  circular  spot 
Jttnd  the  central  grain.  The  greater  part  of 
Wse  glands  adhere  strongly  to  their  base,  per- 
>ctly  incorporating  with  it :  some,  but  not  those 
ilneb  are  striated,  may  be  detached,  and  leave 
heir  impressions.  It  seems  to  be  a  mixture  of 
teatite  which  favours  their  separation.  These 
lobxdet,  which  are  not  always  harder  than  the 
aste  which  contsuns  them,  are  affected  by  fire 
ke  petromlexj  and  only  seem  to  differ  from 
^r  boM  by  the  kind  of  textare  that  a  peculiar 
ggregation  has  caused  them  to  assume." 
I><rfomieB,  following  the  observations  of  Saot' 
vs.  4  1079,  hasdt;monstrated*,  that  the  petro-, 
lex  of  the  Swedish  and  French  authors  is  a 

•  Joanul  de  Physique,  new  sfrin,  wl.  i.  p.  ?+4. 
M  2 
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compact  felspar.     It  is  sometimes  of  a  gre 
hue,  from  a  small  quantity  of  steatite 
in  its  paste ;  and  sometimes  grey  or  black, 
a  mixture  of  bitumen,  as  Dolomieu  argi 
its  becoming  white  before  it  meltsw    Fels 
passes  into  felsite,  and  the  latter  often ,  c 
little  scales  or  crystals  of  the  former. 

This  ingenious,    but  prolix  and  < 
^^fcb^!  ^  author,  distinguishes  two  kinds  of  fi  ; 

which  contains  lime,  and  that  which  c 
magneaa.    The  latter  is  more  hard 
and  less  fusible  than  the  other; 
preaches  to  the  nature  of  jad,  might,     ' 
plex  terra,  alike  useful  for  precision 
FeUad.      memory,  be  called  feljad.    Some  gi 
both  kinds,  but  felsite  generally  c 
it  is  also  found  with  crystals  of  schorl* 
siderite,  or  veins  of  quartz. 

According  to  Dolomieu,  felsite  foi 
of  several  porphyries  found  in  the 
Niolo,  in  Corsica.     One  kind  is  gre 
fine  as  chalcedony,  sprinkled  wi 
number  of  red  dots,  being  little  cr] 
spar.    A  brown  felsite  porphyry,  of 
kind,  is  used  for  slates  in  the  village  of  1 
in  the  bishopric  of  Trent. 

"  The  mountains  of  Tvrol,  between  Tr 
Bolsano,  are  almost  entirely  composed 
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lories,  with  a  base  of  petrosilex  of  difierent 
ntsi  and  the  little  valley  ofFierrozo,  in  which 
9w»  the  river  Fersitia,  and  at  the  entrance  of 
j^ch  i&  the  village  of  Pergine,  might  be  called 
|e  raliey  of  porphyries,  from  the  infinite  num- 
ft  of  varieties  which  that  rock  there  presents, 
ways  preserving  the  same  base.  There  are 
«y,  green,  red,  brown,  black.  There  are  some 
inilarto  bricias,  of  a  green  cement  with  pieces 
F  other  colours.  The  petrosilex  in  it  gradtially 
fsses  to  the  granitic  texture,  and  to  the  state  of 
diistose  rock,  without  the  beds  changing  their 
(fection."* 

STtlUCTt'RE    I,      COMMON. 

Rose-co\oured  fclsite,  from  Salberg,  in  Sweden. 
fhis  is  interesting,  as  being  the  petrosilex  of  Wal- 
erius,  which  led  to  many  errors  of  the  Swedish 
nd  French  writers.  He  describes  the  following 
indst- 

A  scaly.grey  petrosilex,  from  Salberg. 

A  Bcaly-brown,  from  Garpenberg. 

The  red  scaly  petrosilex,  from  Dalecarlia. 

The  green  scaly  petrosilex,  fixjm  the  same. 

The  blackish  scaly,  h-om  Dannemora. 

He  then  describes  several  specimens  of  a  waxy 
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fracture ;  and  observes,  that  his  ] 
times  runs  in  layers  in  calcareous  moi 
that  be  has  ccmfounded  the  seco       y 
with  the  primitive  feisite.    When     i 
into  jasper,  it  must  properly 
rock-^flinty  which,  like  jasper,  s 

mtueruBB  ii.    uunvAR.  - 

This  kind  is  observed  by  Saussure 
moQtioned.   It  has  been  confounded 
keralite  or  homstein.  ,^ 

KU^frtriB,       The  clink-stone  of  Werner,  s< 

lously  called  basalte  en  tables  by  the  Jf 
neralogists,  may  properly  be  classed 
division,  as  having  no  connexion  widi  i 
modes,  which  are  characterised  by 
of  iron,  but  most  intimate  re  s 

at  will  appear  from  the  fi 
Vauquelin  and  Klaproth : 


FELSPAR. 

XLJNGS1 

Silex  .    .    . 

68,83 

•        •        •        •        • 

Argil      .    . 

i7,oa 

• 

Lime      .    . 

3,00 

Potash   .    . 

13,00 

.    Soda  •    • 

Iron  .    .    . 

1,00  ( 

[manganese  0 

Locs       .    . 

3,15 

(waters)    • 

•  i 


100  100 
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iTiie  ktui^>$tdii  porphyry?  o(  H'emer,  wliicli  he 
bo  absurdly  calls  )K>rpli)Ty  slate,  is  a  schii^tose 
lUitc,  with  crystals  of  felspar ;  as  it  happens  iti 
aaoy  sulwtoiiees  tliat  an  earthy  and  compact  base 
►  spotted  wjtli  crystals  ol'  the  same  substance,  tlie 
trma  ot  some  of  the  molecules  having  dispoanl 
bcai  to  crystallise,  while  tliC  others  became  scdi- 
lental.  The  klingstain  porphyry  is  generally  black 
""  P^y»  '"'t  sometimes  of  a  green,  yellow,  or 
tttiwn  tinge,  like  the  klingstein,  which  seems  to 
jdmit  most  of  the  colours  of  felsitc;  hut  is  of  a 
cfablose  texture,  and  contams  little  cavities,  often 
bed  with  quartz  crystals^  much  resembling  lava 
nth  a  hasia  of  finite. 

As  Ibe  French  seem  first  to  have  observed  Uiis 
ock,  it  may  be  called  patrinite,  in  honour  of  Ha- 
Bfiu.  an  eminent  Frtnrh  (leologi&t  and  \'olcanist. 
It  KHnetmies  contains  zeolite,  calcareous  spar,  and 
crystals  of  sideinte.  Mr.  Jameson  has  observed 
hat  it  is  sometimes  vesicular*,  or  full  of  little 
atvities,  "  but  not  so  much  so  as  basalt"  Part 
3i\ai  description  of  patrinite  may  be  transcribed. 

*'  a.  It  occurs  sometimes  in  tables  and  columns ; 
Uso  io  vans  that  traverse  sand-stcme  and  green- 
.tooe,  as  in  the  island  of  Arran. 

"  3.  It  resists  the  action  of  the  weather  very 

•  This  fpitfeet  seems  only  ap|ilieil  Io  haialt,  ivacken,  kliogitcin, 
m,  pnmiee. 
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obstinately.    After  very  long  exposure  it  becoows 
covered  with  a  thin  crust,  which  has  usually  %i. 
greybh-white  colour,  but  a  reddish  crust  in  iniK 
shot  varieties.  i 

''  4.  Like  basalt  it  forms  single  conical 
but  they  are  not  so  regular,  and  are  more 
with  cliffs  and  irregular  rocky  forms. 

^^  5.  Excepting  small  traces  of  iron-pyritW|  mt 
iroursand,  it  contains  no  ores. 

^'  6*.  It  appears  from  observations  I 
in  the  islands  of  Arran  and  Lamlash,  in 
shire,  and  on  the  porphyry-slate  hills 
burgh  and  Haddington,,  that  this  rock 
the  one  hand,  into  compact  felspar  and  i 
and,  on  the  other,  into  pitch-stone  and 

^'7.  It  occurs  abundantly  in  the  isle  ' 

and  Lamlash,  in  the  fritii  of  Clyde ;  also 
quantities  in  the  upper  part  of  Dun 
and  in  the  county  of  Selkirk.     Bi 
part  of  the  Pentland  hills,  near  Edinb 
Girleton  hills  at  Haddington,  and,  ace 
my  pupil  Dr.  Ogilvy,  North  Berwick  ] 
1  raprain  or  Dumpender  Law,  in  the  s 
are  composed  of  this  rock.     I  suspect 
porphyry  of  Cumberland,  which  probably 
among  transition   mountains,   is  also   p  f* 

slate.     It  occurs  in  great  abundance  iq  B 
also,  but  in  less  quantity,  in  Lusatia;  id  the  p 
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llity  of  Fulda;  in  tbe  RhoQjrebirge ;  at  Hohen- 
tl  and  Hogau,  in  Upper  Suabia;  at  Vicenza, 
tbe  Euganean  mountains ;  on  tbe  Pic  de  Teyde, 
tTeoerifie;  and  in  great  abundance  in  South 
aBrK::a,  as  I  suspect  that  much  of  the  porphyry 
Ifumboldt  will  prove  to  be  porpUyry-slute." 
k  niay  likewise  be  observed,  from  Brocbant'a 
nption,  tiiat  patrinitc  sometimes  occurs  in  gio- 
MX  maMcs,  implanted  in  other  rocks ;  and  also 
Betiaies  assumes  the  prismatical  form,  in  groups 
Bore  or  less  regularity. 

to  these  remarks  may  be  added  the  curious 
pription  by  Klaprotb,  which  accompanies  his 

iThe  iehisUwe-porphyry  is  a  species  of  stone, 
Mb,  aotmtiistanding  that  it  so  frequently  occurs, 
1  even  in  Inassc!^  fonning  entire  mountains  and 
Jn,  yet  was  doomed  by  a  singular  fate  long  to 
itioue  to  be  disregarded,  unknown,  and  con- 
nded  with  other  stones. 

'  Tbe  first  denomination,  under  which  it  has 
aa  admitted  in  oryctognostic  treatises,  is  that  of 
-ntdmrfer  (hom-slatc).  However,  this  name 
!S  not  exdusively  belong  to  it ;  for  which  reason 
ious  authors  denote  by  the  same  name  several 
erent  species  of  stones.  This  German  deno- 
tation seems  to  have  been  occasioned  by  the 
90  corneas  Jissilis  of  Walkrias;  though  it  is 
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obvious  from  the  deseriptioii  which 
of  his  cametisjimiis,  that  he  i 

nify  by  that  name  our  schii 
as  it  seemsy  he  did  not  knov^         t 
schiefer  (hornblende-slate  of  fi 

^^  Other  authors,  as  Bom,  Fer     , 
this  name,  sometimes  different  ^ 
thmschiffer  (argillaceous  slate), 
gUmmerschiefer  (micaceous  slate)* 

^^  The  first  oryctologist  who 
attention  of  naturalists  to  t 
and  given  of  it  an  accurate  descri 
pentier,  in  his  Mineralogical  C 
Electoral  Dominions  of  Saxony.     At 
time  he  gave  to  it  exclusivdy  t 
slate,  in  which  he  was  followed  by 
man  mineralogists.     But  Wer     *  i 
wise.     He  lefi  this  name  at  first  to 
stone,  which  afterwards  has  been  i 
chiefer  (siliceous  slate);   and 
which  b  the  subject  of  the  present  * 
porphyry y  in  order  to  distinguish  it 
species  of  porphyry.     In  fistct,  it  euh 
neralogical  character  of  porphyry: 
pally  consists  of  an  homogeneous, 
and  argillaceous  aggregate,  in  \ 

sparingly,  and  singly,  are  interspe 
mellie  of  feldspar,  besides  minute 
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blende ;  yet  at  the  same  time  it  is  distinguished 
from  the  common  species  of  porphyrj',  by  its  gross 
slaty  fracture.  But  since  to  the  principal  mass 
of  this  stone  the  name  of  kllngstdn  (sounding- 
stone)  has  been  given,  because  its  larger  plates, 
wbco  struck,  give  a  sound  almost  metallic;  it 
seenu  that  the  name  oi  klingstein  poyph^r  (kling- 
stone  porphyry)  would  be  more  characteristic,  and 
iDore  CDofonnabLc  to  analogy. 

"  From  this  short  historical  account  it  may 
sufficiently  be  seen,  what  great  uncertainty  and 
want  of  accuracy  has  even  of  late  prevailed  in  the 
geological  knowledge  of  the  mountainous  part  of 
U»e  globe.  For  this  reason  the  editor  of  tbe  ma- 
gaiine  for  the  Natural  History  of  Swisserland  has 
highly  merited  the  thanks  of  the  public,  for  having 
occasioned,  by  means  of  a  prize- question,  that 
tfab  intricate  subject  has  been  investigated  by  two 
learned  mineralogists,  Karsten  and  Voigt,  and  cor- 
rectly explained  in  their  tw  o  papers,  crowned  with 
the  prize :  "  On  argillaceous  schistus,  horn-slate, 
and  CD  wake*." 

"  The  Idiogstone-porphyry  belongs  to  that  divi- 
sion f}f  mountains  which,  by  modern  gec^ogists,  arc 

*  "  Uapain  i&r  die  Natuikunde  Hdvetkiu,"  by  Dr.  Hopfntr- 
Zarichf  1788.    Vol.  iii.  page  lG8,  >eq. 
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classed  with  the  trap-mountains*.     In  G 
it  occurs  chiefly  in  the  middle  mountains  of  1 
mia,  in  Upper  Lusatia,  and  in  the  district  of  ] 
da.     It  does  not  form  coherent  ran 
tains,  but  always  only  detached  maj     i  of  i 
and  insulated  mountains,  commonly        t 
of  similar  basaltic  mountains.     It  belc 
most  durable  saxa^  and  resists  the  wit 
eminent  degree.     Only  on  its  surfieioe 
takes  place,  by  which  it  acquires  a  i 
crust,  the  smoothness  of  which  renders 
sion  on  klingstone-porphyry  moun 
unsafe.     Some  of  these  mountains,  ' 
sparingly  covered  with  fertile  soil,  are 
well  invested  with  plants  and  forest    e 
instance  the  Donnersberg,  near  Mi 
the  Schlossberg,  near  Toplitz.     But  i 
quently  the  klingstone-porphyry  occai 
shape  of  cliffs,  which  are  dentated  in 
manner,  from  the  unequal,  mostly  v) 

*  In  the  German  irupp  formation*    Th'it  expi 
according  to  Emmerling,  by  the  latest  German  mine 
to  rignify  all  mountains  conftituted  of  grQnttein,  amr 
toae-porphyry,  basaltes,  and  their  subordinate  tpi       l 
are  called  irapp-gebirge,  since  those  taxa  not  only  oo 
tains  of  the  same  kind,  but  also  very  much  (  in 

gnostic  relations;  so  that  evidently  they  are  of  Ae 
Transl. 


into  large  plates  and  ill-formed  pillars. 
i^  such  grotesque  rocks,  are  the  Biliner- 
nBeiin,  and  the  Engelliaus-berg,  not  tar 

IM. 

nplete  the  history  of  tliis  stone,  1  must 
ce  an  opinion  n  hich  has  of  late  been  in 
b  even  now  seems  to  have  its  abettors. 
nt  the  klingstone-porphyry,  as  well  as 
1}  the  amygdaloid  (mandelstein),  and 
II  mountains,  have  been  considered  as 
reductions,  or  lavas.  It  does  not  be- 
p  object  of  the  present  inquiry  to  repeat 
BEime  what  on  both  sides  of  the  question 
■i^ued,  and  sometimes  witli  violence 
t.I  shall  only  mention,  that  in  the  se- 
M>ve  inspections  with  which  I  examined, 
ddle  inountaina  of  Bohemia,  the  sites  of 
d  klingstone-porphyry,  I  could  not  dis- 
leaat  vestige  of  a  crater,  or  other  signs 
nic  nature ;  no  more  than  any  other  un- 
1  observer  would  have  been  able  to  find, 
iiese  short  gcognostic  remarks  I  shall 
the  description  of  the  external  characters 
aas,  which  chiefly  constitutes  the  kling- 

phyry- 

colour  of  the  klingstone  is  grey,  now  and 
ttle  inclining  to  the  green.  It  occurs 
isive.     It  has  a  fine  grain,  an  uneven, 
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coarse-splintery,  fracture,  and  bui 
^    slaty  fragments.    The  edges  df  its  tl 
fragments  are  transparent     It  y 

at  the  same  time  considerably  U 
triturated,  it  yields  a  light  grey  *•  _-  ' 

**  Its  specific  gravity  is  2,575« 
^^  The  lamellae  of  a  greyish 
splendent  felspar,  which  are  in 
sabstance,  together  with  the  very 
of  a  black  hornblende,  give  to  it  the 
pwphyry."* 
The  result  of  the  analysis  is —  :  ^* 

"Silex 57,» '*•'•» 

Alumine     «...     23,50'''  * 

lime 8,75  -i 

Oxyd  of  iron  .    •    •      S 
Oxyd  of  mai^ganese         0 

Soda 8,10 

Water 9 

98,10 

^^  The  reflecting  natural  p 
without  my  suggesting  it,  be 
value  oi  this  discovery  of  the 
a  constituent  part,  in  a  stone  w 
masses  of  the  size  of  entire  laot 


^l 


fiiim  a  new  view,  and  letula  him  a  long  step 
fther  in  hb  geological  inquiries.  We  now  see 
|Kt  there  is  no  longer  any  occasion  for  the  theory 
ilberto  prevailing,  according  to  which  it  was  irna* 
poed  necessary  to  consider  all  the  soda,  which  in 
Hture  occurs  either  in  a  free,  that  is  uncombined, 
tin  die  carbonated  state,  as  an  educt  arising  from 
i  decomposition  of  rock  salt,  or  of  sea  salt,  or  of 
fcu  from  saline  springs,  supposed  to  have  been 
Earned  on  by  nature,  and  to  have  taken  place  in 
In  unlaiown  manner. 

"  The  klingstone  employed  in  the  preceding  ex- 
teriments  was  from  the  Donnersberg,  near  Mille- 
^u,  the  highest  of  the  middle  mountains  in 
lohemia.  The  whole  mass  of  this  majestic  cone, 
finch  is  above  two  thousand  five  hundred  feet 
liglij  consists  entirely  of  this  stone.  From  its 
uinmit  the  picturesque  fields  of  Bohemia,  extend- 
>g  for  many  miles  around,  present  themselves  to 
le  eye,  collected  as  it  were  in  a  pleasing  minia- 
ire  painting ;  while  at  the  same  time,  at  a  farther 
istance  on  the  eastern  horizon,  the  Bohemian  and 
pesian  Giant-mountains,  and  on  the  west  the 
jranconiao  Fichtelgebirge  (mountainous  region^ 
■c  discovered. 
"  If  we  now  reflect,  that  in  this  enormous  mass 

rock,  the  soda  constitutes  nearly  the  twelfth 
irt  of  the  whole,  I  hope  it  will  not  be  thought  an 
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exaggeration  to  say,  that  this  mountain  alone  is  \ 
pable  of  providing,  for  a  long  successu     of  y 
to  come,  all  Europe  with  sufficient  s 
supposing,  however,  that  expedients  8 
devised  to  separate  this  alkali  from  the  8t       b] 
cheap  and  profitable  method  ^.'^ 
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This  is  described  by  Saussure  as  of  ao  eirtbj 
or  granular  appearance,  with  long  and  iro 
crystals  of  black  siderite,   someUmes  ''!        i 
The  rock  was  mistaken  for  a  sand-stone.    . 
mentions,  §  1 1 36,  a  rock  of  a  violet  red,         i 
conceives  to  consist  of  the  earth  of 
crystallised. 

Earthy  klingstein-porphyry,  from  Mont  Dili ' 
described  by  Daubuisson  in  his  accoonk  €^  ^ 
basalts  of  Auvergne. 

The  follow  ing  varieties  may  also  be 
the  former  great  petralogist : 

Rocks  of  felsite,  with  veins  which 
be  taken  for  granite,   but  upon  ezan 
found  to  present  only  felspar  and  mica, 
times  only  felspar  confusedly  crystallised. 
§  1 194. 

•  lb.  193.  *     •      •     •  ^' 


17 

fek  of  green  and  violet  layers,  being  a  kind 

te.     Sauss.  §  1448. 

^  be  colls  a  trap,  with  a  paste  of  a  greenish 

Usile,  and   grains  of  quaitz   and  felspar. 

U 

18.  The  rotten-stone  of  England  may  be  Rotien^itoiw. 

mI  as  a  kind  of  tripoli,  but  is  neither  porous 

■in  slaty  structure.     He  concludes  that  tri-  ,.,:. 

Bsists  of  a  tine  sand  of  felslte.  ; , ,, 
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■  important  substance,  which  composes  compoduon 
Iciest  chains  of  mountains,  and  was  used 
(' Egyptians  in  the  earliest  monuments  of 
I  chiefly  composed  uf  felspar  and  quartz, 
I  bare  been  already  described :  a  third  sub- 
!  is  also  indispensable  in  granite,  namely, 
mica  or  sideritc.  And  even  when  both 
latter  are  joined,  the  most  exact  mineral- 
M  geologist  could  not  refuse  the  strict  ap- 
ion  of  granite,  as  different  mixtures  may 
nod  in  no  very  remote  parts  of  the  same 
As  some  granites,  instead  of  felspar,  pre- 
ysite,  yet  are  universally  admitted  intp  this 
i  so  the  mica  may  pass  into  talc  or  steatite, 
lerite,  as  on  the  summit  of  Mqpt  Blaoc,  and 


tfie-sidd^  \iiti>  TroiT»  witbdM  ehai^ing  im^d- 
natiotis.  Crystals  of  stUkM,  or  garnets,  not  tt' 
iifilJtibA  the  pnfcidta  ^#t6Ms,  hmay  also  appear  m 
fStmr^He  ^ritahki  Vnt  the  Veal  and  severe  dam 
mioation  can  in  no  case  be  further  exteaMi , 
WHM  there  acre  dAly  two  essential  substwcx* 
•WHh  'a  "^ritiiitlc  -a^jieaMthce,  as  partiGohrijr 
qtnutz  i^  f^pkr,  IJhe  tSrm  granitel  vM  te 
admitted,  with  ^Stfhdsare,  Kirwan,  and  odMr 
lebrated  geologists;  though  in  Italy 
is  used  by  artisans  for  a  complete  granite^ 
posed  of  very 'stnttU  grains,  here  oaWed  gmdtMi 
as  basaltin  is  a  fine  basalt,  and  porphyrin  a  I 

*fti(6ie  Observations  'becohi%  the  duMlft 
'5tiry,'^'ttb  substtoce'has  Engaged  more  aiMdl 
In  ^^ysfeiris'of  gedlBgy,  and  no  two  Hothon  « 
hiihertft  to  ^ 'a^fieiM  in  precise   and 
'definhibns  of '^rtthitic  substances:  atid  li 
'HiiiJntiA  h  fe  Veil  Known  'that  no  quettiM 
bb  i^itfed,'t)r'efth  BCdhrateTy  discussed, 
this'ttto^  tJffect^'deflHitions.     Thus  inthfe 
tion'cdHcerning^he 'entrance  of  granitic 
iritb  [iribittive  stjhisti,  somedeny  that  thegful 
inth^'Vein's  is  of  the  same  mixture  widi  i 
'taiite;'flnU  it  certainly  would  considerabtyl 
'Aa6nc'etfaedib(^U8si6ti,ifthe  aia<is  be«.coa|A 
gtbtiHe,  ttnd  the'teiin  otaly 'granitel.    tfdri 


Oi  ca9  tb«re  be  &oy  ^a&t  sciaice,  if  terips  be 
|b4  Uk  a  lax  acceptation;  and  it  is  iar  b^tw 
^rr  io  the  contrary  extreme,  which  cao  only 
I  pccomplifihed  hy  increasing  the  number  of 
|iioo(ioiis  ^nd  denotninations,  as  has  been  done 
tgemtaohgy. 

lAsstdente  has  b«en  shown  to  ,be  among  the 
net  ^ifxievf^  bubstatices,  ^nd  isfound  enclosed 
Hlhe  9f|y«tidli>Ation  of  the  most  ancient  ^ra- 
|iM»i  M>Uito,oviiK:e  a  priority  of  formation  to 
k  :iia»r%z,  or  the  felspar,  which  ne.ver  appear 
pbe  intercepted  by  the  sideritej  so  ,it  may  b* 
iHUDed  .tb»t  a  granite,  consisting  of  'felspar^ 
|UvtK,  And  liderite,  ^vith  or  witliout  theaddttioD 
Kdnkift,  nifty  be  regarded  as  among  the  most 
iMmrt*  <if  not  absolutely  primary.  SauasuEe 
Aieives -thitt  there  is  no  mica  in  the  granite  on 
bMlfmo}t,of  ^ont  Blanc,  its. place  ^eing  JUp- 
riied  ^f  ^ilknte  >  and  iremackiog  the  same, dif* 
neoce  to  occur  in  the^niDiteejected.from-the 
llfp^s. of  .tlte  Italian  vplc^npes,  he  is  led  to  (be 
VMfmflM^  ,ooDclusion»  that  this  coDstmction, 
)eiiig(fo«id  at  the  greatest  heights  and  the 
ireatest  depths,  must  be  the  most  .priipor^ij|]. 
|t,is.«|8p  reqiarkable,  that,  as  the  nncJeusof  tfa« 
■rth-isiolerred  by  astronomers  and  natural -phi- 
im>phers  to  consist  of  iron,  which  is^s^dom 
•i^ifi. free, from  sijex,  so  a.gce^t^^9rtl;^9aiD- 
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mit  of  Mont  Blanc  consists  of  granitel*, 
mixture  of  felspar  and  siderite ;  and  ' 
all  lavas  consists  of  one  of  these  two 
Whether  however  we  join  the  Hu 
considering  granite  as  the  newest  i 
last  ejected  from  the  bowels  of  the       t 
Wernerians,  in  regarding  it  as  the  i 
being  deposited  from  above,  we  must 
to  view  a  substance  composed  of  fe        i 
and  siderite,  as  not  only  a  complete 
granite,  but  as  perhaps  the  most 
nation  of  that  class.  3-     i 

As  Mont  Blanc  is  the  most  n 
nitic  mountain  in  the  world,  it  may 
to  translate  Saussure's  curious  a 
account  of  its  summit.  Of  the  ro 
great  observer  discovered  near  t 
mountain,  he  gives  the  following 
which  shall  be  followed  by  that 
observed  on  the  summit  itselff. 

•  Tills,  as  Sau^sure  especially  mentions,  §  1994, 1 
of  Werner  at  the  time  when  he  wrote,  A.  D.  i;      3 
about  tlie  same  period  defined  the  syenite  of  We 
qiuirtz,  bldcrito,  and  feUpar.     Jameson  however 
conipoacd  of  rcl<:par  and  hornblende;    but  Kirv 
Kari^ten.     Daubuisson,  who  is  commonly  exact,  sftyi 
composed  of  felspar  and  »lderite;  and  that  any  q 
accidental. 

t  Sautture,  §  1999,  supix)ses  that  the  summit  of 
l^-a9  originally  about  two  leagues  \mder  the  surface  of 


I 


F,  *'  The  naked  rocks  that  we  there  meet 
uid  which  t'orm  two  kinds  of  amies  or 
isf  a  Mack  colour,  and  somewhatsaliaat, 
^  clearly  see  from  the  banks  of  our  lake 
Ififtof  the  highest  suntmit  of  Mout  Blanc, 
^ites/  here  detached  in  scattered  frag- 
}  there,  in  solid  rocks,  divided  by  fissures 
irertical,  whose  direction  is  conformable  to 
aich  generally  predominates  in  these  moun- 
^at  is,  from  the  north-east  to  the  south- 
ind  which  I  consequently  regard  as  layers, 
lie  felspar  which  enters  into  the  compo- 
pf  these  rocks  is  white  approaching  to 
sr  green,  or  redish;  it  yields  under  the 
j^  a  glass,  from  which  we  may  obtain 
fl^ni,Ofi,  transparent,  colourless,  butfull 
■Ues. 

'he  felspar  is  here  pure,  there  covered  or 
nixed  with  a  substance  of  a  grey,  iDclining 
sa-green,  colour;  without  lustre,  earthy, 
ffhen  scratched,  whitish  grey.  This  sub- 
appears  to  be  an  earthy  steatite;  it  is 
littoobtain  pieces  of  it  free  from  felspar j 
tfaat  I  separated,  melted  under  the  blow- 
ito  a  greenish  glass,  transluccat,  and  of  a 
□ctuous  aspect.  They  became  discoloured 
iron  rod,  and  dissolved  with  effervescence. 
tie  whitish,  semi- transparent  quartz,  which 


men  HaS  tHe  tdiapumtion      tl     s 

jUtitli  6f  <b«  fiA««Dtk  of  «  R     Id 
iff  {^JeKneiffi  or  of  6,097  by     089, 
^HfeAkjr  of  &  tbin  fofl  of  i r    , 
r9iifldM  iti  iM  SttaHl  of  f     ] 
hm  6f  ltd  tniUpatejiey,  li 

B^ptam  ptsrf^ktf  fida  aWde  Ml 
HKeH^^;    Th»  qttdfW  id  f IMH       F 
tBia  fofek  dtyttiU,  id  ftie  ^fo^lfi 

<«  THes6  grttiiiteS  ii^e  fi^«e!ftCIJ^ 
R6rH6iMdt<,  H^re  blacHsH,  thfe 

'<  thef«  is  dlso  s6en  chlorite,  lifted 
ikh  ^Kfen  j  Sdinetinies  iii  reihs,  sdraii! 
and  even  in  pretty  thick  masses.     It 
iiot  finable;  of  d  vtr^  fihe  graiiii 
pitfHbKii;  viewed  by  Ihfe  ihicroteo 
tHUsltibeht  thin  plates,  of  il  b» 
thkf  hkte  not  the  rej^uldHty  bf  I 
Go^hard,  irhich  I  haVe  desb/i 
This  ^bssil,  likfe  homblend<e,  dp 
Ihi^  graniieli  thb  (itace  of  ihica,  iHAt 
ipj^Air  in  it,  otbept  itt  Irt^ry  sMtfl 

^  Soinfe  of  these  gfoi^itM  kppi     \ 
ma^  steall  bkVitiei  6f  «li)^af 


b  full  of  {I  rust,  or  browa  dust  la  breaking 
t  gra^tei,  we  fiud  in  their  ic^terio^r  s^all 
1^  brown  ynd  dull  on  tlie  oi^tvide,  but  bril- 
||W)d  of  a  very  pale  yellow  witiiiU]  atid  ^hose 
Unfits  »r«  attracted  by  the  magnet.  I(  is 
Jlllte-decoinpDsitioa  of  these  pyrites,  that  the 
jps  wise.  My  guides  found  fragiqents  of 
tgnukiteiti  wherein  were  cubical  pyrites  from 
L  to  four  iine^  in  thickness,  vvhpse  fixture 
ry  brilliant,  and  of  a  very  lively  brassy  ypl- 

tbese  do  not  deconipose  in  the  air. 
Bfe  also  find  in  these  rocks  quart?,  with 
iBod  nests  of  delphinite,  or  green  schorl  of 
p^ny  (actinote) ;  it  is  but  conf^&edly  crys- 
(4s  but  easily  known  by  its  puffing  up  un- 
ae  blow-pipe,  and  by  the  b|ack  au4  refrac- 
BCoriainto  which  it  is  changed, 
[q  fome  pt^rts  these  granites  degenerate  intQ 
4aHy  schistose  rocks,  cofppp^  Qf  qu^ft^ 
sA^V*  without  any  mixture  of  mjc^  ancf 
f  l^iBTf  are  separated  and  Pfiy^f^i  yith 
rgSl^fwims,  nut-brtjwn,  ferrpgiftj^fip  p^rtj), 
b  M^  ifk*»  a  hiack  glass. 
Vbet^  89fne  roc]f«  of  grapite  cont^t^  a  ye^ 
tvit^  ajmost  eptir^ly  conipofe4  of  l^iafu 

404  br^lliaQt  hornblende,   itnd  of  grey 
li(:^t  felspar,  whic^  a£$uinea  9^)var|cl^y  a 
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«*  In  short,  my  guides  found         •  ki 
same  rocks  a  palahpetre,  or  primitive  > 
of  -a  grey  approaching  a  litde  to  gfa 
lucent  at -the  thickness  of  a  Iine»  and-4 
1, 2,  scaly  in  its  fracture,  hard,  inten 
temally  with  dots  of  a  deep  greeny 
scarcely  visible  but  with  a  magnifyiltig 
which  appear  to  be  steatite ;  and  siat 
dots  of  pyrites,  which,  in  decom 
a  ndsty  colour  the  vicinity  of  the  p 
occupy.-   This  stone  melts  under  the 
into  a  white  and  bubbly- glassy  like 
felspar." 

Our  intelligent  author  thus  descril    ; 
he  observed  on  the  summit  itself  of 
brated  mountain :  -    -^ 

1990.   '*  These  rocks,  situated  : 
fathoms  above  the  sea,  are  inten 
being  the  most  elevated  of  our  glo      < 
been  observed  by  naturalists.    M.  T 
de  la  Condamine  ascended  the  A 
to  an  equal  height,  and  even  son 
higher  than  that  of  these  rocks  (3470 
they  were  not  however  acquainted 
but  as  they  are  said  to  have  sent  I    • 
chests  full  of  specimens  of  the  r 
which  their  trigonometric  operations 
ducted  them,  1  could  have  much 


./ 


I 


le  specimens  were  examined  by  connoisseurs, 
t  late  duke  of  RochefoucauU,  a  man  equally 
Kngubtied  by  his  knowledge  as  by  his  virtues, 
|>who  fell  the  innocent  victim  of  tlie  troubles 
Ircoontry  for  which  he  had  made,  and  wuiild 
ft  yet  made,  the  greatest  ^acriGces,  was  very 
liog,  at  my  entreaty,  to  make  the  most  careful 
|pTcfae«  after  these  specimens,  either  at  the 
Rg's  garden,  or  at  the  Academy  of  Sciences, 
ivhicb  he  was  a  member  ;  but  he  was  neither 
t  (o  discover  them,  nor  any  trace  of  what  had 
lome  of  them.  i  ,  ' 

AThe  scarcity  of  specimens  of  rocks  sitaated 
Smilar  heights,  and  the  inferences  we  might 
br  from  their  nature  in  dilTerent  systems  of 
Ik^y,  induces  me  to  give  a  detailed  descrip* 
n  of  these. 

'f  They  are  like  those  of  §  1987,  granites  in 
SB,  where  hornblende  and  steatite  hold  the 
ce  of  mica,  which  is  there  extremely  thinly 
Lttered ;  the  sun  and  a  magnifying  glass  are 
cessary  to  enable  us  to  perceive  some  white 
d  brilliant  spangles  >  it  is  even  doubtful  if 
ise  brilhant  particles,  wliich  it  is  impossible  to 
lach,  are  really  mica. 

"  Felspar  forms  the  dominant  part  of  these 
uiites;  constituting  about  three  fourths  of 
;ir  mass,     'I'hcir  crystals,  nearly  parallelopi- 
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peds,  vary  as  to  size;  there  are  t 
an  inch  long,  by  six  1        br       .1 
a  duH  white,  slightly  t]     ii  U 1 

of  the  kind  I  haye  called       r  i 
pipe  they  yield  a  trans  t 

bubbles,  fxom  which  may 
0,81,  and  consequently  fusible 
gree  of  Wedgewood.    Upon  t     r 
the  bubbles  dissipate,  and  tbei 
parent  milky  glass,  which 
trating  or  dissolving.    These  orj 
appear  here  and  there  greenish 
account  of  a  slight  coat  of  earthy 
covers  them. 

^^  The  qoartz,  which  forms 
the  fourth  of  the  mass,  is  of  a  g     r 
to  violet  colour ;  its  fracture  is  unei 
in  some  places,  not  scaly,  but  hei 
rather  conchoidal,  a  little  flat.    I 
nearly  the  same  as  that  of  the  quan 
nites  of  4 1987- 

^^  The  hornblende,  which  forms 
too  small  a  portion  to  be  estimated, 
approaching  to  gneen ;  it  shows  s 
to  the  laminar^and  brilliant  form ; 
c^ten  merely  glimmering,  and        losi 
fusible  into  a  brilliant  black  glass,  i 
its  interiors  and  which  on  the  nod 


to  Ite  bottle  green,  through  the  brownj 
Itds  lo»e«  its  coloury  and  di»9okes  witfa 
ff^nescence,  which  proves  there  is  a  niiK- 
taiagiMsian  earth. 

ie  ewthy  steatite,  which  also  forms  arery 
Iderable  part  of  the  mass  of  these  graititett. 
Its  that  of  ^  1987. 

1  tbeM  granites  have  their  natural  drri- 
M>rer#d  with  some  coat,  either  green  or 
lit  This  is  an  earth  like  chlorite,  of  a 
Almost  black,  and  a  little  shining  on  its 
ri  mrffUie,  but  of  a  more  bright  green  and 

iu  its  fracture  ^  soft,  scratching  with  a 
h  grey  streak ;  at  first  turning  brown  tin- 
|iblow>pipe,  then  yielding  a  knob  =  0,3» 
il«  at  the  189th  degree  of  Wedgewood. 
Ettob  has  a  metallic  aspect,  somewhat  un- 
ittd  a  little  dull,  like  that  of  bars  of  melted 
Bod  not  only  the  knob,  but  all  the  partfi 
I*  Aetloti  of  the  flame  renders  brown,  are 
iy  attractable  by  the  magnet.  A  small 
ittt  ttied  upon  the  rod  of  sappare,  at  first 
Ms  like  ink  between  its  fibres,  then  be- 

«f  A  dull  brown,  and  at  length  entirely 
lOre,  but  without  any  appearance  of  dis- 
n. 

\e  green  coat  which  covers  other  pieces 
e  granites  in  their  spootanetjus  divisions, 


^ 
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is  less  dark^  pretty  shining,  transluce 
aoid  even  a  little  unctuous  to  the  .t 
easily  scratched  to  grey,  changii 
blow-pipe  into  a  translucent 
comes  transparent  on  the  rod  of 
dissolves,  but  without  effervescence. ' :  T 
appears  to  be  of  the  nature  of  steak 
have  not  been  able  to  obtain  p 
ficiently  large  to  measure  its  degree 

The  rocks  of  the  southern  parts       this 
mit  he  thus  describies,  ^  1993 :         •   ..;. .. 

^*  1.  Granites  perfectly  similar  to 
mentioned,  ^  1987.  >  ' 

^'  2.  Syenites  or  granitels,  tl 
posed  of  laminse  of  black  hornb 
felspar^  also  laminar,  but  both  in- 
parts,  that  we  may  as  well  give  t 
trap  to  these  rocks,  according  to  t 
I  have  given  in  §  1945.  ^  j 

"  3.  A  primitive  petrosilex,  or 
a  pearl  grey,  translucent  to  two  thirds 
with  a  scaly  fracture  in  large  and 
sufficiently  hard  to  yield  bright  sparks, 
ing  a  grey  streak  when  scratched  by 
pointed  steel.     Under  the  blow-pipe 
form    globules   of  0,45;   which    indica 
fusibility  of  pig-iroii,   126  or  130  of 
wood.     It   is  a  grey   glass,    semi-fa 
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139       fl 

,1  which  on  the  rod  of  Eappare  gams  m 

J 

Benceand  sinks,  but  without  penetrating 

living,  and  even  without  entirely  losing 

^H 

«■«. 

^H 

iia  palmiopetre  contains  vieins  of  from  one 

^H 

^ lines  in  breadth,  wliich  cross  at  different 

^M 

«nd  small  nests  of  a  deep  leek-green  horn- 

Iconfosedly  crystallised,  or  in  plates  rarely 

%t  or  in  middling  large  fibres."                ,u> 
t                                                                    ' 

i 

'     STRUCTURE   I.      OF  A   LARGE  GRAIN. 

1 

^  1.     Felspar,  quartz,  and  siderite,  often 

m 

itM«c«. 

'ffpaatia  of  Egypt,  from  the  quarries  visited 

^  .travellers  beyond  Syene,  whence  it  is 

Semites,  by  Pliny,  Mho  specially  mentions     sypuiie*. 

le  obelisks  aie  composed  of  it ;  while  it  is 
sally  admitted  that  they  are  a  mere  and  ge- 
granite,  often  containing  no  siderite*. 


ih  Agticola  -iiid  Aldrovandi  mention  syeniie:  the  laliet 
tig»t  appella/  hoc  genus  ■'itnrinnris  gtaiiitum  lubrum  cui'i 
itertlur  pynhojmikilon;  the  biter  word  being  also  used  by 
I  denote  the  fiery  red  varjcgitionof  theTflspar. 
xlebialeil  Zoega  alto  inrormg  us  positively  tlial  all  the  obe- 
of  the  nncii'nt  Sycnltt?.  that  is,  as  lie  adds,  our  red  granite. 
n  enimvero  onines  obelisci  in  Kuropx  civitatibus  obvii, 
pias  unum  Florentinum  (c  granite  fusco),  el  maxima  qub- 
leurum  ijui  in  JEg^jpii  vMlmt,  atque  in  Abyminlsi  (j<:^' 


i90  BQMtlll  fi» 

Xfae  leeraed  M.  jde  StiCff  in  Jub  «i 

uses  the  words  elk  est      gn    r, 
tmtge^jtifmtkffmeitti'tmei 
it  appean  Smm  4he  aame 
Ibe 'Pyramids  vcere -covered  "^irilh 
futh  hiera^yphics^  Jvhioh4be  ^ 
might  fill  a  book  cf  ten  liiousand 
bert,  in  his  description  of  the  pyn 
the  fragments  of  that  coyerii\g, 
coloured  felspar,  a  little  quartz,  a 
'lihe  that  of  '£lq|>hadtina,  pear  ^ 
ing  existed  till  at  least  the  thirt 
Curious  autliorities  ooneeniiqg  the 
'Called  'Pompey'^,  jwurticulatfly  t 

tmukit:Sgfemte:hp\4/s,  quern •ctJyrrAfpMictAomfi 
auteov^om/o  rof<«,  liUlolggi  grofut^n  tfthwm*'  J^ 
Rom«  1797». folio,  p.  140. 

PetriAif  on  breaking  some  pieces,  foarid  thitt  ^ 
hornblende,  it  was  always  mixed  with  mica;  as  it  is 
'UMk-4K>ts.   :Ibid. 

jGfanileviQftvis  first  lOibe-i»eiiiMBed.l)y  #  i  % 

t9i^t  iVaoca,  whoK'.4etei«^ttn > of  It       .is      W 
fauoon  in  his-i>iariiMi|/|a#aip.    %        i  n 

'«Mr:gr<i«i#iNNLvS<i^tiiiLfiiMf^9  that  is,  ' 
iak«CEU»at**- whence:  he:  mpposcd  it         .   ,^ 
psibably  .as  ancieat  «s  ihciRtt  ^rtl 

.ihirlceiuh  ceptniy. 

^'^.Paris,  li810,4to.  p.  iSf. 


t  <> 


L  D.  400,  may  ht  fouod  in  the  same  work.     It 

rioDged  to  the  Serapewii,  which  was  a  iiob^ 

toair^,  much  Toduced  hj  Diocletian,  wheo  he 

Biwcd  Ihe  Egyptian  works  of  aldietny  to  the 

Bmes  •. 

iHie  same,  with  large  patclies  of  siderite,  in  the 

Unxes  of  the  museum  at  Paris. 

^The  iatne,  running  in  veins  through  grey  gra- 

kte. 

'Orey  gnUiite  df  Egypt,  consisting  of  felspar, 
ttsrtz,  and  siderite :  the  psaronianof^c  ancients, 
nn  its  resembling  the  colours  of  a  starling. 

Black  and  white  granite,  consisting  chiefly  of 
Hkrite  with  quartz^  and  a  little  felspar, 
t  Dull  green  granite,  of  green  siderite,  witii  a 
Stte  quairtz  and  felspar. 

Yellowish  granite,  of  granular  quartz,  yellowish 
^Spir,  md  greenish  siderite,  in  large  plates  witii 
aittiiJHcluStr«,*from  Ziilcrthal. 

^edgnuiite,  of  felspar,  quartz,  andhoniblende, 
fom  PeterbofF  in  Russia. 

'The 'dame,  from  Mount  Sorel  in  Leicestershire. 

"'toiBfc-w.W.  Somtf  thiMrMic'FrcncU  writers  had  iotered  that 
htf^ifpaUarWeie  nagtoea  (iii  opposition  to  theiBUmii>ics,tlum- 
thv),  became  they  thought  the  Sphinx  has  negro  features.  Abd- 
bi&p.  [^,  teU»  U9  it  wu  oiigioallj^  painted  red,  and  thftcoluur 
nitull  fccih  in  his  timej  nayGrobeit,  p.  3S,  ob«erved  ajcllowi.':)) 
^e  Id  parts  not  tubbed. 
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It  also  appears  in  masses  on  the  road  to  ( 
don. 

It  is  also  found  in  Greece,  Norway,  I 
the   Hartz,  Suabia,  Sdria,  Scotland,  and 
otlier  countries.  -   • 

ft 

Aspect  2.     Felspar,  quartz^  and  mica., 
graoiite  of  Egypt,  witliout  siderite,  which, 
justly  observes,  constituting  all  the  obelisks^ 
real  Syemtcs  of  Pliny.     The  mica  is  sodq 
greenish  black,  sometimes  tombac  brawn, 
times  grey,  sometimes  black.  ^  ,  ,,^ 

The  same,  variegated  with  grey  febpar,^^^^^  j 

(jrrey  granite,  psaromon,  of  the  same . 
sition,  from  the  same  country.  .,   j.  ^i^ 

Green  granite.     Of  tliis  I  have  only 
specimen,  found  by  lloziere  in  the  ri 
bos,  in  Upper  Egypt.     It  is  tlie  most  bi 
all  the  granites,   the  felspar  being  of : 
emerald  green,  the  mica  silvery,  and 
transparent  white*. 

Blue  granite,  of  white  quartz,  silvery, 
felsite  of  a  sky  blue,  from  Krieglach, 
This  granite,  which  is  found  in  large  mt 
highway,  only  yields  in  beauty  to  the 

*  Besson,  in  his  memoir  on  the  granitd  of  Conica  (X 
mentions  a  granite  of  greyish  quartz,  and  bqiatiful 
green  fcls|>ar. 
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<  :  Born  says,  that  even  the  quartz  is  sotne- 

Bngcd  with  blue ;  which  may  be  the  Pru5- 

iroiL 

bgraoite,  with  large  mica,  approaching  to 

Hn  Portsoy,  Scotland. 

name,  with  crystals  of  schorl,  from  the 

fee. 

fevnite,  joined  with  Tirey  marble,  from 

Iceioured  ^nite,  from  the   L^o  Mag- 
1^ 

B,   or  Isabella  colour,  from  the  Vosges 

m,  France. 

be  green  of  the  Vosges,  see  Talcous  rocks. 

s  granite,  from  the  Alps,  wliich  are  chiefly 

tf  of  this  substance. 

Ml  graoite,  from  the  Carpathiaji  moan- 

Born,  L  377.    , 

granite,  in  which  the  felspar  assumes  a 

r  oval  form.     This  granite,  found  not  fiir 

tersburg,  forms  the  basis  of  the  statue  of 

IB  Great     Patiin,  i.  95  •. 

^^Uoir  granite,  from  Greenland. 

its,   with    pearl-coloured    felspar,    from 

lie,  with  red  felspar,  and  very  loog-grained 

Febpaihs  d*  Bareno,  1779.  Svo.  p.  41)  meniiom  otal 
*Upu,  like  a  cylinder  on  an  oval  but. 


I 
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mica,  which  passes  into  sidente,  t 

brated  quarry  near  Petersburg.  J 

Mus.  374. 

Granite^  with  milk-white  felspar, 
red,  from  the  same  place.     lb.  «l 

Granite,  with  tombac  brown  mieiy 
hemia. 

Granite,  with  Labrador  felspar,  fr 
White  granite,  of  which  the  Escui 
from  Spain.  > ; 

Violet  granite,  containing  large  cr 
iet-coloured  felspar,  from  the  Isle 
Grey  granite,  from  the  Hartz* 
White  granite,  from  the  Ceve 
Dark  blue  granite,  from  Brazil.    .. 
Black  granite,  with  black  felspar,  £ 
Grey  granite,  from  Cornwall,  ^ 
the  country.     It  is  white,  with  ■ 
mica,  large-grained,  and  takes  a 
Costa,  whose  book  appeared  1757, 
that  it  abounds  with  that  kind  of 
cailed  Jebpar  by  the  Germans.     ] 
the  science  the  names  of  discrii 
few;  and  they  will  increase  in 
advances*. 

*  In  his  Observations  Mineral      fues  tur         \ 
17B€,  Siro.  Siviy  iDforms  nt^  p.  93»  t 
mapiy,  there  occur  ▼vtetiet  of  I  | 


.>* 


the  granite*  near  tlie  Hermitage,  in  Dau- 
iny,  wliicti  yields  ttie  fumous  wine  so  called, 
hen  present  specka  (tf  a  greenish  black  mica  in 
IB  very  heart  of  the  cryataU  of  quartz;  being 
llpably  the  &ame  mica  which  is  interspened 
pough  the  granite.  Sauss.  ^  l63I. 
A  granite,  which  Saussure  says  is  of  a  neff 
jhntion,  crystallised  in  the  crevices  of  mica 
tie,  oiosilv  composed  of  felspar,  partly  abowitfi 
lartz  and  mica.  ^  1267. 
lA  granite,  of  ^vhich  the  quartz  is  of  a  lavender 
tt,  the  felspai-  of  a  yellowish  white,  and  the 
lea,   which   is  rare,   of  a  dull  leaden  cuioitf* 

n44. 

Granites  with  round  crystals  of  felspar,  like 
MofFioluul.     §1195. 

STBUCTURE   II.      OF  A  SMALL  GRAIN. 

Wbhe  granite,  with  black  siderite,  from  Mount 
sai.  On  this,  according  to  tradition,  the  Laws 
'Moses  were  engraved. 

Red  granite  of  Egypt,  passing  in  a  vein  througli 
*ey  granhe,  with  patches  of  sidefite,  brought  by 
oziere  from  the  quarries  of  Syene. 

Jch,  rroot  (he  aharpncis  of  thoir  uigle*,  *ai  o(hu  tfttfUnriit 
m  cTca  to  have  crystallisnl  apart.  Thete  are,  nte-calout  with 
m  tpola,  black  with  white  ipou,  green  and  white,  grey  with  fed 
t*.  bcown  with  green  Ttins. 

O  S 


f.  «• 
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Grey  granitB,  of  quartz  -felspar  and  uieSlg, 
ftom  Egypt   Wad. 

SniaU  ior  middling  gi        1  g     tte, 
pardy  grey  partly  red,  fr      I     pt:  ^^l 
^  Grey  granite,  from  the  c        yjr 

with  felspar  partly  grey      tly  red^.  .-: 
,  Most  of  the  kinds  e 
Structure  may  also        fc 
smallest  or  very  minute  1» 

Small  grained  white  g     ite,     th 
the  sununit  of  Moot  J 

White  quartz,  brown  or  r 
black  aiderite^  from  the  I         .  Al      i 

The  same,  from  the  Isle  of  £1 

Grey  granite,  with  garnets,  fr 

The  same,  from  Norway  and  I 

Grey  granite,  from  Alen9on.    Tl 
mon  granite  used  at  Paris. 

Grey  granite,  with  nodules  of 
the  Alps  of  Dauphiny. 

light  grey  granite,  with  red  lines  c 
garnets,  from  Namiest  in  Moravia. 
.  Grey  granite,  with  veins  of  basalttD, 
w^ay. 

Secondary  granite,  in  thin  layers,  fr 
of  Gribon,  Isle  of  Mull. 


I 


.»r 


tnttronhiB  •  ml''-'  tbinbd. 


has  described  this  rock  vrith  such 
mcj  and  precision,  and  has  himself  so  dbtia- 
1^  it  Irom  gneiss,  that  it  is  surprising  it 
t  Knee  have  been  referred  to  the  latter.  In 
F^  veins  of  mica  run  parallel  through  the 
^llucb  regularly  splits  in  their  direction.  In 
d'  granite  the  seams  of  mica  are  irregular, 
Brtnioate  abruptly  in  various  directions,  being 
ijrthe  solid  rock. 

issure  discusses,  ^  1726,  the  differences  be- 
,  gneiss  and  his  veined  granite.  In  the  latter 
tetnents  are  interlaced  among  each  other; 
•.ID  ^letsa  there  are  fine  leaves  of  pure  mica, 
i  alternate  with  leaves  composed  of  quartz 

!  meatiooa,  §  1799,  an  extent  of  more  than 
leagues  and  a  half  of  veined  granite  in'  hori- 
Lbeds':  and,  ^  1802,  veined  granite'in  double 
g,  sometimes  between  other  beds  in  ri^ 
'  ^itiA  proves,  according  to  Saussure,  that  it 

effectof  crystallisation.  That  veined  in  zig-' 
.  of  a  very  fine  kind,  the  quartz  being  scarcely 
guisbable,  while  the  beautiful  white  veins 
X  to  be  entirely  composed, qf  granule  ^l- 

reseoibltng  a  sjoiall-grained  .  pi^rbl^.    Th? 
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mica  is  also  in  small  spangles,  some  black, 
chiefly  of  a  beautiful  silver  wbita. 

sntucTURB  rr.    uwgxxd* 

Some  of  this  kuid  have  already  been  i 
mentioned.    Besides  schorl,  and  gametSi 
observed  chalcedony  in  granitei  for  w      | 
Composite  Rocks.     ChloritQ  and  ncti 

■ 

uncommQn  in  granite;   and  the  talc 
passes  into  steatite^    £v?n  calcare     y 
been  found  in  granite;  and,  when 
porcelain  earth,  for  which  see  the  j 
Rocks.    Not  to  mention  the  meti 
gypsum,  anthracite,  gneiss,  basalt, 
stances,  also  occur  in  granite. 

Granite,  in  veins  in  schistus,  Sausgi 
from  Valorsine.  He  describes  it  as  pasf ' 
his  roche  de  corne,  which  ,b  generally 
basalt;  the  granite  is  of  grey  quartz, 
spar,  and  grey  mica,  and  b  regarded 
fwmed  by  infiltration. 

Granite,  in  veins  in  primitive  slate, 
land. 

Granite,  with  veins  of  granular  qi 
Forcz,  France. 

This  account  of  one  of  the  most  im{ 
interesting  rocks*  shall  be  terminated  Ir 


*j  - 


as  concermng  tUe  manner  in  ivhicb  it  was  sculp- 
ed by  tbe  ancients,  as  tiiey  may  perh&pft  aflbrd 
iful  hinto  to  the  modern  artist*. 
"  SoiDe  further  observations  occur  concerning 
!  Bwberini  obelisk,  in  the  engraving  of  which 
oe  instruments  seem  to  have  been  used,  of 
ich  tbcre  is  no  vestige  in  the  large  obelisks; 
the  straight  lines,  or  those  which  form  segments 
circles,  are  neither  sharply  cut,  nor  have  they 
equal  depth ;  hut  the  concave  bottom  is  deeper 
tbe  middle  part,  and  fainter  at  each  end,  till 
^les  gradually  vanish.  Nor  do  tticy  terminate 
Aely  in  the  point  assumed  by  the  sculptor; 
.  the  slender  portion  extends  beyond  the  limits 
•he  6gure. 

"  Hence  it  is  clear  that  the  furrows  were  not 
ide  with  a  graver,  nor  with  emery,  rubbed  as 
jai  nith  a  blade  in  the  form  of  a  knife,  but 
ii  a  kiod  of  semicircular  saw,  to  which  emery 
I  subjected,  and  by  alternate  motions  of  that 
tnnnent  But  in  the  right  lines  only ;  for  where 
^  are  curved  the  saw  must  also  have  been  of 
Lt  sha^.  When  however  the  figures,  which 
!  in  the  cavities,  are  more  turgid,  and  each  part 
figured  with  some  globosity,  it  is  probable  that 
y  were  formed  with  a  little  auger  or  trepan,  or 

*  Fot  tbe  Dri^ntl,  lee  Appendix. 
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p.  kjiul  of  tobe  or  bolknr  borer,  by  the  a 
of  emery,  although  no  vestige  of  such  an  in 
ment  appear,  the  surface  of  tbe  figures  baa 
been  p^hed  by  frictno.     It  was  natural  i 
tbe  artists  sbould  study  to  save  tinie  io  this  li 
of  work,  and  eflfect  by  sa»s,  tuctri,  and  I 
wbat  appears  to  hare  been  accomplished  i 
great  ob^k  by  the  ohkel  or  graving  I 
anery  rubbed  with  a.Uade. 

:"  6.  Our  artists^  •when  they  wish  to  out  a 
figure  on  granite,  in  tbe  first  place  male  a  b 
of  a  thin  plate  of  iron,.»hich  being  fulmed  lo 
tbe  plane  stone^   they. take  another  plate   like  i 
short  knife,  and  use  it  to  cut  a  furrow,  by  the  help 
of  emery,  around  tbe  model  first  inentiooed.'.  Tbs 
furrow  being  ^s  impressed  to  a  ceitain  depd 
^y  take  off  the  model,  .and  begin  to  .aUack  Jl 
iptennediate  space  with  a  sharp  graver  ore 
calkd  subbia.    They  then  be^iii  to  I'orm  the  f 
nth  a  little  sharp  hammer  ralkd  pungtitti 
aftinranlB  soAen  it  with  a  broader  haiiimana 
marHlkiio.    TUs  done,  they  polish  it  i 
and  emevy;  and  afterwaeds  add  the  sruoUerliaMn 
nients,  partly  with  a:  fine  chisel,  partly  with  Jie 
blade  in  the  form  of  a  knilc  aud  emery.    iMi^ 
they  polish  the  whole  with  tlie  iinest  emery,  cdlid 
tpoltrigHa. 

"  7.  Del  Rosso  tbou^  be  discovend  nuto 


■iBuger  in  tbe  obelisk  of  Heliopolis;  uid 
t^  that  without  this  instrument  characters 
ADt  be  cot  in  a  granitic  rock.  But  lie  seemfl 
Btoaasubject  nhich  he  had  not  studied ;  for 
hhuld  be  no  use  for  the  common  anger,  also 
■k  trepan,  in  this  stone,  which  is  harder  tlian 
But  the  other  auger,  which  is  a  brass  tube 
Md  tx>  act  on  emery,  thougli  a  convenieiit 
sent,'  is  yet  unnecessary,  and  is  only  used 
pMrtiaSs  io  forming  deep  furrows."* 


► 


MODE  VI.    GRANITIN. 


jHi  granite  is  composed  of  extremely  mi-  i 
huticles,  it  is  not  essily  distinguished  from 
J*  or  rather  from  basaltnn,  the  grunstein  of 
•T.--  But  where  particles  of  siderite,  or 
f  basalt,  which  is  an  earthy  siderite,  are 
id  witk  particles  both  of  quartz  and  felspar, 
.bitance  is  a  granitin.  When  sidecite  is 
■vitb. felspar  alone,  it  is  basalton,  or  the 
^itone  of  Werner ;  the  real  basalt,  or  iron- 
of  the  aocients,  seeming  properly  to  admit 
nixture,  except  spangles  of  siderite.  ' 
;rai  ancient  monuments,  supposed  to  be 

•  Zwga  de  Obeliscis,  p.  I89,  leq. 


I 
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green  basalt,  are  really  of  granitin  wii 
of  siderite,  as  mica  is  never  so  i    ich  < 
GranitiD  also  often  forms 
large,  or  small  ^grained  granite^ 
country  where  that  siihstaoce 
substance  being  rather  of  micr 
OreenbMiat.  tion,  the  specimens  are  nofc  c 
basalt,  properly  so  called*  sho 
neons,  or  present      iy 
may  contain  occasi       \y  very . 
of  quartz  only.    The  Isis  of  t      C 
231,  is  of  granitin. 


t 


f 


t, 


MODE  Vn.    GRANP! 

When  the  crystals,  especially 
are  extremely  large,  that  is,  fr 
inches  or  more  in  length,  the  i 
well  be  called  a  graniton.    It  is  c 
Alps,  and  other  granitic  mourn 
pies  may  be  semi  in  the  foot  [ 
minster  bridge^.    Graniton  pn 
mon  colours  of  granite,  that  is, 
red. 


*  Mr.  Sineaton  says  it  came  from  LlanIiYerj» 
Cornwall. 


I  Vin.      SRAKITIL. 


I  may  also  be  denominated,  from  the 
ling  the  size  of  plates  of  talc. 
Igregates,  often  confounded  with  gra^ 
be  found  in  the  division  of  Composite 


pODE  Vin.    GRANITEL. 

IDtains  called  primitive  chiefly  con- 

sabstances,  blended  in  various  mix- 
ly,  felspar,  quartz,  siderite,  and  mica. 
iree  of  these  substances  the  appeU 
tranite  become  vague  and  improper; 
3casioned  great  confusion  in  orology, 
aiption  of  mountains.  Where  only 
'the  greatest  of  all  geologists.  Saus- 
ued  the  nnme  gra/!!/c/ _;  and  his  ap- 
vhen  not  contradicted  by  necessary 

arising  from  recent  discovery,  ought 
be  received  with  singular  respect. 
Tanitel  is  also  confirmed  and  appro- 

the  circumstance,  that  as  the  word 
now  consecrated  by  universal  and 
isage,  being  derived  from  the  Italian 

presenting  the  appearance  of  grains 
}  so  a  modification  of  granite  ought, 

I  ridiculously  said,  that  it  is  derived  from  the  gt~ 
•;  which  would  only  imply  a  itone  ahaped  like  ■ 


I 
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in  due  analogy,  to  receive  its  name  fir 
same  language.  ,i     ' 

C^ranitel  sometimes  consists  of  as  mi 
tides  as  granitin,  so  as  to  assmne  the  ap 
of  a  coarse  basalt.     From  this  con 
Wad  observes,  some  of  the  Italians  < 
same  substance  gramtello  verde  di  Egit 
others  call  basalte  verde.     He  descrit^el  i 
:    cimens*:    "  1.  Granite  with  very  miiju 
consisting  of  greyish  white  felspai*j 
of  a  dark  greeui  in  equal  portions.^     ^6 
of  a  very  small  grain,  composed  of  g 
felspar,  and  greyish  black  siderite, 
larger  portion  of  olive-green  sideri 
ders  the  rock  green.*'  *  \ 

C7  I .     .11       till 

M^t^       Mr.  Kir  wan  has  justly  observedj  t 
pie  addition  of  mica  to  any  stone^  i 
entitle  it  to  be  placed  in  the  grapi      d 
mica  does  not  form  a  grain,  but 
indifferently  to  many  sorts  of  ston< 
are  micaceous  limestones,  micaceous 
micaceous  serpentines,   &c.   &c. 
therefore  be  totally  excluded  from  the 
and  felspar  with  mica,  or  quartz  with 


crane*s  bill,  geranium  !    But  Pliny  says  himself,  saxvu.  1 1«  < 
collo  grranitts.    Sec  Lict,  p.  1 70,  for  a  print  of  a  < 
the  first  appeaianco  of  the  word  granito,  ^cc  a  former  i 
•  Fustil  iEgyp.  p-  7. 


«  .-.  I..  •■ 


y  be  propeHy  classEtl  with  the  simple  roiVs 
felspar  or  of  (jtiartz.  Tliere  are  therefore  ouly 
ee  geouiiie  stroclures  of  granitei;  aaniely, 
f  dspAr  with  siderite.  ,2.  Felspar  and  quartz. 
Quartz  with  siderite. 


S^CraRE    I.       WBRNERUE,    FELSPAR   WITH    SIQBRITK. 

h 

Che  appellation  lias  been  derived  from  tliia  wemwiie. 
fehnUed  nUDeralogist,  ^vho  well  desen'es  to  give 
Hune  to  one  of  the  luost  important  svibatancea 
■ature.  It  is  also  intended  to  compensate, 
le  it  calls  to  memory,  his  noted  syenite,  a  term 
|1  choaeii  as  to  have  introduced  coofu&iou,  in- 
id  of  illuatration.  The  syenite  of  Werner,  as 
ndy  mentioned,  consists  of  felspai-  with  side- 
j,  that  is,  tlie  former  is  more  abundant ;  but 
bftAedt^o^  or  grunstein,  the  siderite  predomi- 
es,  and  gives  a  black  or  greenish  colour;  while 
sn^te  is  generally  reddish.  Yet  the  syenite 
fiVemer  sometimes  contains  quartz  and  black 
^,:wbifil^  infallibly  constitute  a  granite;  and 
:  stone  should,  in  that  ca<c,  be  said  to  pass  into 
iiite.  The  appellation  of  Werncrite  is  here 
ctly  confined  to  a  mere  and  sole  admixture  of 
par  witli  a  smaller  portion  of  siderite;  and  as 
}urs  form  the  meanest  of  all  distinctions,  no 
eideratioD  is  paid  to  that  cu'curastance. 


4 


$06 
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Wernerite  of  white  Cdspw  and  bhttk 
from  Mount  Sinai.    It  some 
granite ;  and  ia  reported  by  traditios  lo 
stone  on  which  the   comoHmdmentB 
graven. 

Of  red  felspar  and  black  siderite^ 
Alps.   It  is  sometimes  mixed  with  mica, 
and  if  quartz  were  present,  it  would 
tute  a  granite. 

Of  grey  felspar  and  black 
ejections  of  Vesuvius.    These  sol 
or  distinct,  may  be  said  to  torn  all 
is  sometimes  mixed  with  gurnets  or 

Wernerite  of  grey  felspar  with 
blende,  forming  a  vein  in  granite,  Mlki^ 
of  Mont  Blanc.    Saussure,  §  1 987.        *  - ' 

Wernerite,  from  Muhr  in  Stiria.  '  *i^ 

Wernerite,  in  rolled  pebbles,  from  lk»  hkt  4 
Geneva.'  '^\^.  ..J| 

Of  brownish  red  felspar  and  bladMHriMi 


.J/ 


jfst  .  « 


from  Leipzig. 

Of  reddish  white  felspar  and 
fit>m  the  Hartz. 


i  A« 


«MM|j 


STRUCTURB  II.      LBHMANITB,  nUPAE  WTIH 

This  name  is  given  to  a  primitive 
roni  the  celebrated  Lehman,  who  fii 


i«ij 
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G  dtstiaetion  between  primitive  and  second- 

ountaina. 

amanite  of  felspar  and  quartz,  from  Com- 

e  Mine  of  white  quartz  and  red  felspar,  from 

bcommoD  in  tlie  Alps,  and  other  chains  of 


■  of  a  reddish  white,  from  Sweden*. 
,  from  Grimsel.    It  is  also  found  m 
Ml  and  Siberia,  and  near  Portsoy,  in  Scot* 
I  Linnsus,  by  Ginelin,  214- 
:K yellowish  wtiite,  from  Finland. 

Costa  says,  p.  278,  that  part  of  Newry, 

id,  is  built  of  this  stone,  there  called  mountam 

Another  part  is  of  felspar  and  large  green 


TtTKI  in.      MUNKELITB,  QUARTZ   WITH  SIDEKITB. 

e  name  is  deriv-ed  from  Henkel,  who  may  be 
ai  among  the  fathers  of  lithology.  The  aU 
3S  between  quartz  and  siderite  seem  to  be 
r  uncommon,  felspar  having  been  commonly 
keo  for  the  former  substance, 
nkelite,  from  Switzerland. 


SOS  Doujom  n.    ticfcmiift 

•  In  S^tieiiand  it  often:  Moiain* 
The  same,  from  Altenberg,  in  Sa3 
The  basaltic  jpranite  of  ¥  , 

mania.    It  is  either  black,  y 

The  same,  of  an  iron  c  fir 

Sweden;  but  this  seems  rather  to 
siderous  division.    ^ 

Henkelite  is  also  found  in  ] 
Tyrol,  Stiria,  &c.     It  is  believ 
black  and  green  granites,  so  < 
of  dn3  substancef.  -   -"■ " 

sraucTUKB  iv.    uikgu 


■1  •* 


.  The  i3(iost  usual  parasitic  sto 
schorl  and  gajmets,  both  compos 
of  iron. 

Wernerite,  with  garnets,  from  VesmriMi 
The  same,  with  actinote,  from  t 
Lehmanite,  with  steatite,  from  t 
.Henkelite,  with  garnets,  from  tbe;^ 
The  same,^  with  steatite,  from  t 
The  same,  with  schorl,  from  t 

»  LiMi.S18.  "ii<^: 

t  Launaj,  Essai  sur  rhittoire 
1786«  ISmo.  p.  41. 


y^ 


MODE  IX.    GRANITOID. 

Ujr  rockf,  inaccurately  classed  among  gra- 
I'are  resencd  for  the  Composite  Domain. 
ItJone  as  perfectly  resemble  granite,  but 
t^  very  different  modification^  are  here 
[;  granitoids ;  and  this  denomination  pre- 
ftuee  difierent  structures. 


CALCARBODS   GRANITE. 


IHs  rock  lime-stone  supplies  the  place  of  fel- 

^This  substance   n-as   first  mentioned   by 

iaa  forming  chains  of  mountains  in  Canada. 

B  afterwards  described  by  Saussure.     Wer- 

)ld  me  that  he  regarded  it  as  a  truly  primi- 

ime-stODC. 

Icareous  granite,  from  the  mountains  of  Ca- 

e  same,  from  the  vicinity  of  Mount  Cenla. 
Q  the  Alps  it  more  commonly  assumes  tlie 
of  gnnss,  as  at  Roth  Horn,  Mont  Cervin,  &c. 
ddish  calcareous  granite,  or  primitive  lime- 
with  quartz  and  mica,  from  Scotland*. 

«Jouni.dePh.  IT()I,  meinioiii  a  calcareow  granitoid,  the 
neor  tpar  btingiii  globules  of  an  gvai  form,  with  crystalUied 
•nd  comprcMtd  lioriiomallj'. 
L.  I.  P 


« 
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8TRUCTURB  II.     AllOUXACBOUI. 

This  rock  is  more  often  the  pr     act 
positioD,  which  changes  the  fel        i 

Argillaceous  granite,  with  q 
martial  clay,  from  Hungary  and  Swe 

StRUCTU&B    III.     TALCOVS. 

From  this  division  talc,  and  even  i 
be  excluded,  as  being  often  mere 
decompositions  of  mica. 

Granitoid  of  felspar,  quartz, 
from  Transylvania. 


MODE  X.    GRANinC  POK 

0eitoiptioB.       In  this  substance,  which  is  very 
nature,  some  large  or  distinct  crj 
are  sprinkled  on  a  base  of 
base  being  here  assumed  as  t 
classification  of  the  substances  y 
porphyries,  it  must  of  course ; 
sion.    The  base  may  c<      st  of 
and  siderite;  or  quartz,  f  , 

even  any  two  of  these 
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ries  of  Saossure,  ^  1^0,  belong  to  this 

but  gmnitic  porpliyroids  are  90  abundant 

primitJTe  mountains,  that  it  is  scarcely 

\ty  lo  select  examples,  being  a  mere  va-                       ^H 

in  the  construction  of  granite  or  grattitiu.                       ^H 

Uic  porpbyroid,  from  Mount  Cenis.                              ^H 

pame,  from  Cornwall,  Wales,  Scotland,                    ^^M 

«ges    mountains   in    France,    the  Alps,                      ^^M 

Mre,  ^  156,  gives  some  curious  obserra-                       ^H 

X  the  transitions  from  granite  to  granitic                      ^^| 

tj.     A  great  portion  of  Forez  isofpor-                      i^H 

while  the  adjacent  portioa  of  Auvergne                   ^H 

Kc. 

^         .J 

MODE  XL    GNEISS. 

D  the  materials  of  granite  are  disposed  in 
'era,  or  plates,  the  substance  assumes  the 
f  Gneiss ;  which  consequently  consists  of 
Mspar,  and  mica.  In  his  two  first  vo- 
poblished  before  Werner  had  introduced 
precisioo  into  the  science,  Saussure  has 
MS  used  the  term  veined  granite,  to  ex- 
hat  is  now  denominated  gneiss.  Bat  ia 
er  volumes,  as  already  explained,  his 
g^uite  differs  from  gneiss,  as  presenting 
p2 
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onlj  skort  and  irregular  veins, 

solid  masses;  while  in  gneiss  the  ▼ 

form,  and  regularly  divide  the  wl 

or  in  other  substances  properly 

gneiss  has  also  been  called  scl 

the  French,  and  other  writers.  *'m,i 

In  gneiss  the  mica  is  generally 
ant,  as  dividing  the  substance  into  r 
Sometimes  the  place  of  mica  it 
siderite,  which,  as  already  exp 
to  granite,  cannot  be  regarded 
denomination,  but  is  only  a  proof  of 
tiquity.    The  siderite  is  also 
spersed  in  thick  layers,  or  even 
the  most  interesting  kinds  of  gne 
ted.       red  felspar,  sometimes  of  a  wavy 
structure,  and  which  is  also  c^  r 

as  the  most  ancien  .     This,  like  •        r 
substances,  is  found  contorted,  or 
fantastic  forms;  by  some  regarded 
'from  internal  expansion  or  dis 
others  consider  it  as  the  mere  i 
cular  crystallisation.  ' 

Geologists  in  general  have  c 
as  the  oldest  substance,  the  fi 
which  supports  all  the  others:  t       h 
however  regartling  it,  on  the  cont      ft 
newest  substance,  which,  being  elei 


m,  has  broken  the  other  stratifications. 
irer  this  be,  it  is  certain  that  gneiss  has,  jq 
puid  example  uf  the  Alps,  been  found  un- 
Ipnite  confessedly  primitive;  and  they  are 
found  aJlernating  with  each  other.  The 
Itountain  of  Rosa,  which  only  yields  in 
t  to  Mout  Blanc,  instead  of  being  com* 
of  arrects  or  uprights*,  that  h  vertical 
f.  or  plates  tike  the  latter,  presents,  on 
jOtraiy,  horizontal  beds  of  veined  granite, 
b.aod  other  schistose  substances f. 
Srmixed  with  gneiss  are  sometimes  three 
pal  rocks,  all  reg.irded  as  primitive;  lime- 
sidente  either  solid  or  schistose,  and  por- 
i  But  these  substances  equally  appear 
Mxed  with  granite,  only  alternating  verti- 
[  while  in  gneiss  they  present  horizontal 
In  the  old  Egyptian  monuments  nothing 
re  common  than  to  find  large  masses  of 
e  intermixed  with  the  granite;  and  even 
in  often  penetrates  that  substance.  The 
dan  monuments  of  mica  slate,  described 
ad,  may  perhaps  more  properly  belong  to 


a  Dcw  telenet  new  word?  must  be  admitted.  Sauiaure, 
:n,  bave  long  lamtnied  tlie  absurdity  of  vertical  htdt  oi 
Arrecu  or  apiightt  would  lupply  the  deficiency. 

w-siaa. 
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Primitive  lime*8tone  likewise  alten 
granite,  and  has  eren  been  found  to 
granitic  forms.    The  alternation  of  p 
with  granite  is  of  general  observation 
mitive  mountains. 
^2g|^™        Gneiss  also  frequently  contains  ( 

note,  magnetic  iron,  and  pyrites.     It 
clay-slate,  the  most  metalliferous  of 
The  chief  mines  of  Saxony,  B(    sm 
burg,  are  situate  in  this  rock, 
very  common  on  the  Continent,  is  cod 
rare  in  Great  Britain  and  Ireland. 


STRUCTURE  I.      TABULAR,  OR   IN  THICK  I 

FORMS. 

This  kmd  is  commonly  derived  from  ffuatf^H 
passes  into  that  rock. 

Tabular  gneiss,  from  the  Alps. 

The  same,  from  the  isle  of  Leuis, 
rior  chain  of  the  Hebudes,  Scotland. 

STRUCTURE  II.     LAMINAR. 

This  is  the  common  appearance  of  j 
may  be  divided  into  two  Aspects. 

Aspect.!.    Plane  or  IcoeL    Gneiss^  wiA 
felspar,  from  the  Alps,  Norway,  Saxooy. 


rnclss,  with  white,  felspar,  from  the  ,aame  coun- 
ty Salzburg,  Greece,  &c.  It  is  a  common,  and 
[ta  a  ftjodamental  rock  in  the  BrasiU.  Mr. 
Ksoa  says,  that  it  is  found  in  the  iales  of  Coll, 
n,  and  Rona ;  also  in  tlie  Shetland  iales,  and 
Iporte  of  the  main  land  of  Scotland. 
i 

iptct  2.    Undidated.    This  is  more  uncommon 
I  tiie  former, 
[jidulated  red  gneiss,  from  the  Alps  of  Dau- 

lie  seme,  singularly  contorted,  from  the  same 

This  forma  a  remarkable  diversity. 
ed  gneiss,  from  Norway. 
ley  undulated  gneiss,  from  the  same  countries. 

STHUCTURB    III.       IRUKGULAR. 

I  this  kind  the  layers  intersect  each  other  irre- 
rly,  in  the  form  of  wedges,  &c.  It  differs 
the  veined  granite  of  Saussure,  because  the 
ions  do  not  terminate  in  massy  portions,  but 
Mntinued  in  oblique  and  irregular  directions. 
ed  irregular  gneiss,  from  the  Alps,  Norway, 

rey,  from  Brasil,  and  other  countries. 
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STRUCTURB  IV.      COMPOSED  OP  TWO  BVBnMXOL 

Interesting  examples  of  this  kind  r 

mines  of  Salzburg,  and  particularly 
M acugnaga,  near  Mount  Rosa,  in  t 
Italy.     This  rock  has  always  been  < 
but  b  composed  of  thickish  plates  of  q 
thin  seams  of  foliated  mica,  or  : 
Gneiss  also  occurs  composed  only  of 
mica.    As  the  first  of  these  kinds  h    . 
observed  in  Italy,  I  would  pr 
]^J^g[[|    Finite,  from  Pini,  an  illustrious 
explored  the  southern  Alps.     T 
called  Ferberite,  an  honour  due  to  F 
travels  illustrate  many  parts  of  I     f^ 
30uth  of  Germany. 


J  sped  1.     Finite  of  quartz  and  steillH^ill 
Macugnaga,  near  Mount  Rosa,  '  '^^ 

The  same,  from  Salzburg. 

Affect  2.    Ferberite,  from  the  Al 
Gneiss  also  occurs  of  quartz  and 
of  felspar  and  siderite. 


ITRnCTURB    V.      MINGLBD. 

Iiqf  gneiss,  with  garnets,  from  Bohemia. 
pKuae,  with  actinote,  from  the  same. 
Bsame,  with  pyrites,  from  Bohemia. 
1^  same,  with  dilTcrent  metals,  from  various 

lile,  with  gold  pyrites  and  native  gold,  from 


psame,  with  native  gold,  frY>m  Salzburg. 
9  following  examples  of  various  kinds  may 
jled,  from  Saussure : 

lemarkable  gneiss,  of  a  bluish  grey  mica,  in- 
%  long  grains  of  quartz  and  felspar,  which 
tr  like  sand,  but  arc  in  fact  crystals  more  or 
egular.     §  1 22 1 . 

^leiss,  composed  of  irregular  layers  of  white 
liar  quartz,  and  leaves  of  a  substance  inter- 
Lte  between  slate  and  steatite.  §  S044. 
fine  gneiss,  composed  of  black  mica,  ap- 
:bing  in  splendour  to  graphite,  intermixed 
particles  of  felspar,  and  sprinkled  with  small 
sts.     ^1732. 

gneiss,    composed  of  grey  felsite  and  grey 
-^1877. 

gneiss  of  foliaceous  mica,  with  plates  of 
tz,  sometimes  miied  with  felspar,  forms  tlie 
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mountain  which  contains  the  copper  nu 
George.     §  1201. 

Werner  has  a  large  piece  of  masi    € 
inclosing  rolled  pebbles  of  gneiss.  ^  81 
sure  gives,  §661,  examples  of  gi 
in  mica  slate,  or  rather  gneiss. 

In  the  mountains  on  the  south- 
of  Chamouni,  the  inferior  parts  are  g 
the  summits  are  granite.    §  677.  '\' 

Mount  Rosa  is  wholly  composed  of  i 
nite,  gneissi  and  schistose  rOcks,  firom  t 
the  highest  summits.    §  2 1 38. 


•« «.' 
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MODE  Xn.    PITCH-STONE. 

Chiracten.        Tcxture,  impalpably  fine,  n 

Hardness,  basaltic,  sometime 
ture,  conchoidal;  if  impure,  splin* 
grained.     Fragments,  irn 

Weight,  carbonose. 

Lustre,  from  glistening  to  s 
Somewhat*  translucent ;  but  t 
the  edges. 

The  colours  are  various  shades  of 
sometimes  grey,  brown,  red,  s< 
the  tints  are  commonly  pale. 

Pitch-stone  forms  entire' 
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>d  in  other  mountaioB  of  that  country  it 
»rge  strata,  that  alternate  with  porphyry*; 

tbey  contain  abundance  of  qoartz  and 
,  may  be  called  pitchstone-porphyry,  for 
iee  the  Siliceous  Intritea. 
>>8tone  is  universally  regarded  as  a  pri- 
tock  ;  but  it  is  also  often  found  second- 
d  constituting  the  substance  of  petriHed 

Id  the  island  of  Arran  it  forms  large 
n  sand-stone;  and  it  also  occurs  in  Mull 
J.  This  curious  and  important  substance 
unknown  to  Wallerius;  but  Gmelin,  in 
ion  of  Linnteus,  has  called  it  opalus piceus, 
ntioned  many  of  its  sites,  as  Iceland,  the 
Elba,  Anvergne,  Transylvania,  Hungary, 
isgeberg  mountains  in  Germany,  and  New 

It  sometimes  occurs  in  basalt. 


STBUCTURE    1.      COMPACT. 

h-stone,  from  Meissen  in  Saxony,  where  it 
rst  observed. 

;  same,  dark  red,  from  Korbetz  in  Saxony. 
:  same,  spotted  with   black,  from   Upper 

^• 

:  same,   deep  red,   mingled  with  greenish 
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transparent  opal,   from  Upper  Hungary.    Booi 
i.  S13, 

The  same,  of  a  clear  blue,  from  Telkobanyi  i| 
Upper  Hungary. 

Green,  from  Meissen  in  Saxony. 

Green  pitch-stone,  with  adherent  sand^lODfl^ 
fromArran. 

The  stalactitic  kinds,  and  the  petrified  Mod 
from  Hungary,  cannot  be  said  to  constitute  wSbl 

8TRUCTURB  !!•      LAMINAR. 

f 

Laminar  pitch-stone,  in  thin  hori 
alternately  white  and  violet,  from  Telk 

A  laminar  kind  was  also  discovered 
Jameson  in  the  island  of  Arran. 


MODE  XIIL    SILICEOUS  INTRIIS. 


poipliyfMia 


These  rocks  present  crystals  of  felsptTi 
times  quartz,  or  calcareous  spar,  in  a  nBeMW 
ground  or  base.  The  most  remarkable  kiidi 
are  those  called  keralite  or  hornstein  porphjiy* 
and  pitch-stone  porphyry.  They  are  vaged^ 
classed  under  the  general  name  porphyry  ^ 
the  German  theorists,  while  the  crystale  are  H 
unimportant,  that  in  geology  they  ehonld  be 
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ed  immediately  after  the  parent  rock.  The 
itive  porphyries,  according  to  Werner,  are 
B  of  honistein  and  felsite  3  to  which  may  be 
ii  granitic  porphyroid,  already  described 
'granite.  If  a  jasper  porphyry  be  found,  it 
[also  be  admitted.  The  classical  porphyries 
inaccountably  treated  with  great  disregard, 
g  considered  as  primitive  grunsteins;  and 
leal  red  porphyry  seems  as  unaccountably 
tted.  Secondary  porphyry  includes  those 
.  bases  of  pitch-stone  and  of  clay.  The  Ger- 
«  have  never  been  celebrated  for  clear  ideasj 
it  is  truly  painful  to  observe  such  an  utter 
bsion  of  important  substances  in  elaborate 
bus,  while  the  most  trilling  objects  are  elu' 
ted  with  infinite  patience  and  assiduity. 

TuTft  est  diEFiciles  habere  nugas, 
StiUtus  et  labor  inepliarum. 


STBUCTUBR    I.      KERALITK    POHPHYRY. 

he  keralite  is  generally  reddish  or  greenish, 
sometimes  said  to  form  mountains  in  Siberia 
other  countries. 


I 
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imiTcnnus  ii.    Fium  FonrsrsT* 

Saussure  mentions  a  porphyry  with 
earthy  felspar.     What  is  calh      kli 
phyry,  or  pcMrphyry  slate,  by  W 
common  and  at  the  same  timp  t      i 
able  substance  in  this  division.     It 
ready  described  under  the  Mode  FeL 

STRUCTumx  HI.    Pirce-noNB  i 

Tbb  has  been  chiefly  observed  in 
where  the  base  is  generally  a  dark  or 
pitch-stone,  with  lighter  crystals  ot 
also  occurs  in  the  island  of  Arran. 

In  those  parts  of  Auvergne  w      li 
volcanic  (a  position  to  which  the  t 
ciples  of  Werner,  who  have  visited 
such  as  Buch  and  Daubuisson, 
have  been  converted),  pitch-st 
decomposed,  and  partly  reduced  to 
masSy  resembling  ochre  of  iron, 
arising  from  the  five  parts  of  ir 
tains.     This  substance  will  be  more 
scribed  in  the  division  of  Decomposed  R 


I  'I 
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'     MODE  XIV.    SIUCEOUS  GLUTENTTE. 

This  division  will  comprehend  many  import-  DcKriptuM. 

(•at  sobstances  of  various  structures,  from  the 
Celebrated  Egyptian  bricia,  containing  large 
'  'pebbles  of  jasper,  granite,  and  porphyry,  to  the 

tiliceous  sand-stone  of  Stonehenge.    The  glu-      OrigiiL 
I  tenites  are  of  various  formations  i  and  the  pud- 
l  ding-stone  of  England  would  rather  seem,  as 
I  already  mentioned,  to  be  an  original  rock,  the 
I  pebbles  or  rather  kernels  having  no  appearance 
of  having  been  rolled  in  water.     Patrin*  has 
expressed  the  same  idea  concerning  those  pud-  i*"^ 
'  ding-stones  which  so  much  embarrassed  Saus- 
mre,  aa  he  found  their  beds  in  a  vertical  posi- 
tioDj  while  he  argues  that  they  could  only  have 
been  formed  on  a  horizontal  level.    This  curious 
qaestioD  might,  as  would  seem,  he  easily  decided 
by  examining  if  the  kernels  have  been  rolled,  or 
lit  on  the  contrary,  they  retain  their  uniform 
oonceDtric  tints,  observable  in  the  pudding-stone 
of  Eoglandi  and  well  represented  in  the  speci- 
men which  Patrin  has  engraved.     But  the  same 
idea  had  arisen  to  me  before  I  had  seen  Patrin's 
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ingenious  system  of  mineralogy.     In -like 
ner  rocks  now  universally  admitted  to  c 
granular  quartz,  or  that  substani     cr] 
in  the  form  of  sand,  were  formerly 
consist  of  sand  agglutinated.    Sev 
rocks  contain  glands  of  the  same 
that  great  observer,  Saussure,  has  < 
Glandulites,  an  useful  denominatic    p 
glands  are  of  the  same  substance  wi 
while  Amygdalites  are  those  rocks 
tain  kernels  of  quite  a  different 
observes,  that  in  such  a  rock  a  < 
crystallisation   may  attract    the    • 
matter  into  a  round  or  oval  form, 
fined  and  distinct ;  while  other  par 
stance,  having  no  point  of  attraci       , 
alesce-into  a  mass.    The  agency  of 
also  be  suspected,  that  metal, 
its  ores,  often  occurring  in  detac     1 
oval  forms  of  many  sizes,  and  even 
portion  having  a  great  power*. 

On  the  other  hand,  many  kinds  of 
stone  consist  merely  of  rounded  pet 
sure  describes  the  Rigiberg,  near 
Lucerne,  a  mountain  not  less  than 

■ 

*  BufFon  had  on  his  estate  a  large  and  impo 
the  iron  ore  was  solely  in  the  form  of  peat. 
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k  sbore  the  sea,  and  said  to  be  eight  leagues 

Bnmference,  which  consists  entirely  of  roll- 

bbles,  and  among  them  some  of  pudding- 

A  probably  original,  disposed  in   regular 

^:fuid  imbedded  in  a  calcareous  cement. 

HBdding  rocks  aroimd  the  great  lake  Baikal, 

ii  centre  of  Asia,  present  the  same  pbe- 

ROn;  but  it  has  not  been  observed  whether 

Rtgments  be  of  an  original  or  derivative 

»  The  derivative  are  supposed  by  theorists 

Jfg  proceeded  from  vast  currents,  flowing 

fhe  primitive  mountains,  as  on  the  dimi- 

fejof  the  primitive  waters  these  mountains 

Ippeared  in  the  shape  of  islands,  while  the 

ning  parts  of  continents  required  many 

before  they  emerged  from  the  ocean.     It  is 

rkable  that  this  corresponds  with  the  most 

ut  ideas ;  for  the  Argonauts  are  represented 

iling  from  the  Euxine  Sea  to  the  British 

n  ;  and  Cesar  describes  Britain  as  an  island 

d  between  land  and  water,  the  rivers  being, 

.  most  countries  newly  inhabited,  of  enor- 

I  aze. 

le  siliceous  sand-stones  form  another  im-    Saii4*toDefc 

tnt  division  of  this  mode.    They  may  some- 

I,  as  already  mentioned,  be  confounded  with 

ular  quartz,  which  must  be  regarded  as  a 

ary  crystallisation.    The  sand,  which  has 
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also  been  found  in  micaceous  schistust 
vast  depth  in  many  mines,  may  be  well  lej 
as  belonging  to  this  formation;  for  it 
known,  that  if  the  crystallisation 
turbed,  the  substance  will  descend 
gular  particles. 

Siliceous  sand^stones  are  fitr  more 
than  the  calcareous  or  argillaceo 
of  the  chalk  country  in  Eng  i 

marked  by  large  masses  of  siliceous 
irregularly  dispersed.    Those  of  : 
ford  remarkable  examples  of  the  si 
of  those  fragments,  but  the  original  r 
been  discovered.    Trap  or  basaltin 
en  siliceous  sand-stone. 


STRUCTURB   U      LARGELY  GRANULATIII. 

This  division  of  course  includes  silice 
and  pudding-stones.     The  most  emi 
Hriciaof    guiar  of  thcsc  occur  in  Egypt,  in  t 
universal  bricia  of  the  Valley  of  C 
Uie  siliceous  bricia  of  the  same  chain, 
arc  imbedded  those  curious  pebbles  k 
name  of  Egyptian  jasper ;  and  which 
times  contains  agates.     This  last,  from 
and  decomposition,  might  perhaps  be  i 
perly  classed  among  the  Siderous  Intritet; 


>  «• 


MODI   ilf.      SlDCtOUS   atVTBNITE.  fifi7 

im,  proper  analysis  be  formed,  it  may  as  well 
fcwf  the  universal  bricia,  to  which  it  may  be 
Urded  as  a  remarkable  rival.  Bricias,  with  red 
wper,  also  occur  in  France,  Switzerland,  and 
Iter  countries;  but  the  cement  is  friable,  and 
nr  seldom  take  a  good  polish.  All  these  rocki 
IbRnt  both  round  and  angular  fragments,  which 
^s  that  the  division  into  bricias  and  pudding- 
Ibes  cannot  be  accepted  :  a  better  division,  whefl 
nperiy  ascertained,  would  be  into  original  and 
Hvatire  glutenites.  In  a  geological  point  of 
h^  the  most  remarkable  pudding-stones,  which 
llftt  more  classically  be  called  Kollanites,  from 
fGitek*,  we  those  which  border  the  chains  of 
blitive  mountains,  as  already  mentioned.  The 
ll^^h  pudding-stone  (for  a  particular  account  of  p„j^^{^„_ 
fhich  see  the  Anonialotip  Rocks)  is  unique;  and 
csutiful  specimens  are  highly  valued  in  France, 
od  otber  countries.  It  is  certainly  an  original 
•ck,  arising  from  a  peculiar  crystallisation,  being 
tnposed  of  round  and  oval  kernels  of  a  red,  yel- 
»,  brown,  or  grey  tint,  in  a  base  consisting  of 
Uticles  of  the  same,  united  by  a  siliceous  cement 
coarser  kind  also  occurs,  consisting  of  grey 
bbles  in  a  far  more  abundant  grey  cement ;  it 

*  KoXXo,  c«menl ;   the  more  proper,  u  it  tlao  implies  iim^ 
n  the  chief  ageni 

«2 


seems  harder  than  the  pebbleS|t 
are  apt  to  drop  out  entire^  the  circua 
crystallisation  having  foeea  as  exactly 
the  laws  of  attraction,  as  in  the  detac 
little  geods  of  iron,  already  men 
supposes  that  they  were  formed 
afterwards  cemented  by  silkeoua  a 
many  other  crystals  are  easily  ' 
gangarty  there  seems  to  be  no 
supposition. 

Saussure,  ^  1943,  has  treated  t 
Pebbles,  study  of  pebblcs.  In  the  glens  of 
they  are  of  the  same  stones  with  t 
but  in  the  plains,  and  the  large 
they  are  of  quite  a  different  natu: 
have  been  transported  by  some  gr 

^^  It  is  an  important  observati*      l 
of  the  earth,  that  in  the  upper 
surrounded  with  high  mountainSi 
are  found,  which  are  foreign  to  the  i 
which  they  are  met  with ;  those  o 
other  than  spoils  of  the  neighbour! 
In  the  plains,  on  the  contrary,  and 
of  valleys  which  adjoin  the  p      is, 
way  up  the  sides  of  the  mouo 
on  these  plains,  pebbles  and  blocks 
which  might  be  said  to  have  fallen  fir 


k< 


^Pb^  so  different  is  their  nature  finm  every  thii^ 

'^fciind  in  the  environa."* 

The  same  able  observer  describes,  §  957,  the 
triumphal  arch  of  Augustus,  at  Aosta,  as  con- 
stnicted  of  large  squares  of  a  singular  kind  of 
pudding-stone,  or  large  sand-stone,  being  an  as- 
semblage of  fragments,  mostly  angular,  of  all  sorts 
of  primitive  rocks,  quartzy,  slaty,  and  micaceous, 
the  largest  about  the  size  of  a  hazel  nut.  The 
cement  he  does  not  mention.  Most  of  the  ancient 
edifices  of  Aosta  and  its  environs  are  of  this  stone, 
and  the  common  people  arc  persuaded  that  it  is  a 
composition,  as  was  also  the  first  general  beli^ 
concerning  granite;  but  Saussure  observed  the 
rocks  in  the  mountains  on  the  north,  above  the 
roadto  Yvree. 

Aspect  1.  Green  universal  bricia,  fr-om  the  old 
Egyptian  monuments. 

The  celebrated  sarcophage,  in  the  British  Mu- 
seum, is  of  tliis  stone.     As  it  chiefly  consists  of 
green  jasper,  it  may  perhaps  more  properly  be- 
Jong  to  the  Siderous  Glutenites. 
k     Hie  same,  from  the  Valley  of  Cosseir, 

^spect  2.  The  same,  with  rolled  granite  and 
Mgular  fragments  of  porphyry,  from  the  same. 


TriDDiplml  ■ 
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This  is  very  rare,  having  been  rejected  by  the  ■ 
cient  artists.     There  are  also  other  divenitiai. 

Aspect  3,     Egyptian  koUanite^  pr 
stone,  containing  balls  of  brown  jasper, 
times  agates,  with  angular  or  round  or 
unctuous  quartz,  in  a  brown  ferruginous 
of  an  unctuous  appearance,  owing  to 
ance  of  that  quartz  wliich  seems  ui 
|n  forming  the  cement,  from  the  valley  of  SiMSti 

Aspect  4.    The  same,  without  the       is 
per  or  agate,  a  fragment  of  the  a 
of  Memnon,  in  Upper  Egypt 

Aspect  5.    Jasper  bricia,  intermixed  widi 
stones,  from  Forez,  in  France. 
The  same,  from  Switzerland. 

Aspect  6.     Quartz  bricia,  consis 
ments  of  that  substance  joined  by  the         ^ 
ment,  from  Smoland,  in  Sweden. 

STRUCTURB   TI.      SMALL- GRAINBJD* 

SaiKUtones.       In  the  INfode  of  Glutcnites  it  would  be 
as  the  celebrated  Rome  de  Lisle  has 
remarked,  to  fix  a  precise  boundary 
ding-stones  and  large-grained  sand-st       u 
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^en  the  Egyptian  kollanitc  above  mentioned 
ight,  without  the  balls  of  jasper  and  agate,  be 
ttsidemi  as  a  large-grained  sand-stone,  singu- 
|riy  fonned  of  unctuous  quartz.  The  large- 
fuoed  siliceous  sand-stones  are  however  far  moru 
m  than  Uio«e  of  a  finer  construction.  It  is  not 
nsiwl  to  £nd  in  Uieni,  as  in  oUier  sand-stones, 
•dntes  or  veins  of  green  earth  or  chlorite,  a  sub- 
tsncc  also  common  in  sand  ;  and,  like  its  parent 
Fon,  more  widely  dift'used  than  is  commonly  ima- 

nSr.  Kirwan's  account  of  siliceous  sand-stone  is 
n  interesting  to  be  omitted. 
I*  "This  stone  is  generally  reckoned  among  the 
ttOQodary.;  yet  where  no  organic  remains  are  found 
R  it,  where  it  does  not  rest  on  any  secondary 
Hone,  where  no  secondary  stone  enters  in  its  com- 
fwsition,  I  do  not  see  why  it  may  not  be  a^re- 
jBIed  to  the  primary.  Sand,  amongst  the  con- 
■uliions  occasioned  by  the  volcanic  eruptions 
lefore  the  creation  of  animals,  must  have  been 
Dnneil;.and  even  independently  of  tliese,  some 
oust  have  been  deposited,  during  or  after  the 
lystallisation  of  the  various  substances  contained 
I  the  elastic  fluid.  See  5th  Sauss.  394.  Mount 
irat  and  the  Coteau  de  Boissy,  near  Geneva, 
Sauss.  246.  SUJ,  seem  to  be  primeval;  so  also 
e  sand-stonf  found  in  the  island  of  Bornholm, 
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5  Berl.  Beobacht    Abo  that  mentioiied 

Sauss.  §  763,  which  graduafc  i 

also  be  primary,  though  it  contains 

lous  roul^s).    The  sand-stone  near  I 

the  vicmity  of  Prague,  graduat     into 

and  even  into  granite.    Mr.  \ 

to  have  been  origumlly  a  g     ite, 

was  decomposed  into  clay,  i  t 

the  quartzy  grains;  a  most  in 

bable  cmjecture.    1  £^bau,  9 

^^  Most  of  the  arenilitic  moun     op  of 
on  both  sides  of  the  £lbe,  appear  to 
by  Reuss's  description.    See  ReusBy 
the  eafit  and  north  parts  of  ] 
th^n  are  split,  or  form  colui        i 
salts.  S  Berg.  Joum.  1792,  70.  >.  n 

**  In  Bohemia,  sand-stones  with 
cement  alternate  with  those  whose  i 
ceous.  Reuss.    In  Kinneculla,  t 
incumbent  on  granite  seems  also  to 
over  it  the  secondary  strata  repose. 
Abhand.  C.  29.    5  Bergm.  126, 

^^  In  Brainsdorf,  in  Saxony,  it 
tose  mica,  and  alternates  with  ai 
Beytr.  64.     In  Reigelsdorf  it  \ 

mental  rock  on  which  semiprotol 
lies,  which  is  covered  with  other  sec         j 
2  Berg.  Jour.  1790,  285.    Near  Oy     v 


■acts  of  Saxony,  no  petrifactions  or  conchy- 
I  impressions  arc  found  in  it,  though  in  thai. 
BB,  adjoining,  they  are  found.  Charp.  24 
I:  it  sometiaies  reposes  on  horn-slate. 
I  £4. 

B  mountain  Steinthat,  in  the  Vosges,  of  red 
9116,  is  considered,  by  Baron  Diedrech,  as 
iL  a  Diedr.  Gite^  des  M'merais,  209,  210. 
nd-stCHie  mentioned  in  6  Sauss.  81,  which 
toe  with  primitive  lime-stone,  must  algo  be 

B-"* 

^iart,  in  his  Mineralogy,  has  adopted 
\  singular  distribution  of  the  grhs,  that  is, 
«aiid-stone,  and  arranges  it  immediately 
HUlz.  He  informs  us,  in  a  note,  that  he 
sre  describes  the  pure  and  homogeneous 
one,  composed  solely  of  quartz;  the  other 
commonly  called  sand-stones,  being  placed 
tbe  rocks,  where  they  will  be  described 
the  name  of  psammites.  The  stone  which 
Res  is  composed  of  very  small  grains  of 
"  agglutinated  by  an  invisible  cement." 
therefore  the  hardness  and  infusibility  of 
in  its  grains ;  but  Its  texture  changes  the 
jf  its  fracture.  This  fracture,  always  gra- 
ometimes  scaly  and  even  shining,  without 

•  Geol.  Eu.  S08. 
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ceasing  to  be  granular,  is  sometimes  level,  s 
times  conchoidal.     When  tliis  grit  is   i 
strikes  fire  with  steel ;  when  friable,  its 
can  only  be  judged   by  the  ease  with  w      i 
scratches  steel,  and  the  hardest  glass ;         it 
not  scratch   beryl.     These  characters  i        i 
distinguish  it  from  dolomite,  granular  sul 
barytes,  emery,  and  some  horn-sU       , 
substances  to  which  it  bears  some  resi 

He  then  enumerates  several  varieties:       1. 
the  grh  lu^tri  of  Haiiy,  which  betrays  its 
texture  by  its  translucency.     It  forms 
IVIontmorency,  near  Paris,  and  arrects  near  ( 
bourg.    The  very  ingenious  Oillet  discoi 
under  a  violent  blow  of  the  hammer, 
pyramid  or  wide  cone  is  often  extricated, 
white  sand-stone  found  to  tlie  south  of  ] 
often  used  for  grindstones ;  while  that  of  1 
blcau,  which   is  in  very  thick   horiz 
serves  to  pave  the  streets  of  Paris.     . 
times  mixed  with  lime,  which  makes  it 
but  this  alteration  is  more  rare  than  is  c 
conceived,  and  is  only  observed  in  the  i 
called  Belle  Croix  and  Nemours,  where 
found  the  curious  crystals  in  which  the  q 
sand  assumes  the  calcareous  form.     3.  Ri 
grit,  so  culled  because  various  colours  are 
played  in  straiglit  lines  or  in  zigzag :  it  is  com- 
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Ibtl  in  Tharingia  and  in  Mngdebiirg.  4.  Red 
tit,  which  is  of  a  coarse  grain,  and  the  particles 
Loited  by  iron.  This  is  the  de^dlaycr  of  the  Ger- 
tttoDS,  which  it  is  ridiculous  to  class  here,  as  it 
(otaliy  differs  from  his  introductory  definition, 
i.  Flexible  gril  of  Brazil.  6.  Filtering-stone,  full 
*f  aumerous  and  irrcgnlar  pores,  but  seemingly 
composed  of  quartz  only.  It  is  found  in  Saxony, 
Bobemia,  New  Spain,  and  the  Canaries  :  it  is  also 
&und  to  Spain,  in  Guipu&coa,  where  they  make 
statues  with  hollow  heads,  so  that  water  being 
poured  it  passes  through  the  eyes,  and  the  figures 
jeeoi  to  weep. 

r&cb,  be  says,  are  the  principal  varieties  afforded 
wf  grit  or  sand-stone,  considered  as  hoinogeuous, 
knd  not  as  a  mingled  rock;  and  he  adds  some 
Examples  of  sand-stones  originally  crystallised 
with  that  texture :  but  when  he  includes  the  red 
SnTUgioous  sand-stune,  he  forgets  that  it  some- 
imes  contains  fragments  of  porphyry  and  other 
'ocks  J  and  parts  of  the  remainder  of  the  article 
refer  -to  argillaceous  and  even  calcareous  sand- 
stone. This  stone  therefore,  which  he  places  be- 
tween quartz  and  flint,  ought  to  have  been  classed 
rrtth  the  former  under  the  usual  denominatioq  of 
^nular  quartz. 
Mr.  Jameson  has  observed*,  that  there  is  a 

•  Geog.  p.  39. 
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sand-stone  cemented  by  quartz ;  so  that  a  c 
cal  and  mechanical  formation  may  occur  in 
same  rock.     He  mentions,  in  another  work*, 
there  is  a  vein  at  Lauterberg,  in  Ae  Hart^ 
fieithoms  wide,  filled  with  quartz  in  the  i 
sand.     Pepits  of  copper  are  intermix    ,      ] 
miners  only  use  picks.     It  is  crys  I 

the  product  of  decomposition ;  if  pei  < 

siliceous  juice,  it  would   have  been 
Fine  examples  of  siliceous  sand-stmie 
found  in  Salisbury  Craigs,  near  Edinbur^ 

Aspect  1.    Coarse  siliceous  sand-stoney  I 
Sweden,  &c. 

Aspect  2.    Fine,  from  Stonehenge,  &c 
The  same,  from  Salisbury  Craigs,  near  E&- 

burgh. 

Elastic  siliceous  sand-stone,  sometiines  ofled 

elastic  quartz,  from  Brazil. 

Siliceous  sand-stone,  like  most  other  ndii  v 

also  found  schistose  and  laminated. 

Add  the  following  varieties,  from  Saussure : 
A  remarkable   sand-stone,  composed  of     f 

small  grains  of  white  quartz  and  felspar, 

little  specks  of  greenish  mica,  which  abs 

*  Dumfriesshire,  from  VoigL 


Ijty,   becoming  greenisU  and  traaslaCCTit, 
Keeiuble  a  telsite  orjed.     §  1S42. 
|-3(one  of  a  violet  cUour,  cominoii  be- 
.  and  Frejus.     It  contains  bits  of 
•.  and   fragments  of  other   saiid-stooeit. 

iuid>8tone,  which  resembles  gDeUs, 
iBtes  with  liine-stonc  and  slate.    ^  763. 
|f  a  beautiful  sand-stone,   composed  of 
Iruns  of  quartz.    ^  1370. 
^t«attd'Stone,  of  little  fragments  of  quart:^ 
mt  of  feUite.    §  1539. 
I  oot  only  the  produce  of  crystallisation, 
Bveo  be  produced  ai'tificially  by  an  ope- 
tfiaticind.    ^  1375. 

il,  a  mountain  between  Salleoche  and 
U  do"n,  with  such  a  thick  and  horrible 
iised  to  the  distance  of  five  leagues,  that 
ought  the  end  of  the  world  was  arrived, 
idermined  by  a  lake ;  and  vast  masses  of 
I  down  day  and  night  with  a  noise  like 
Among  the  ruins  of  this  mountain  Saus- 
id  the  following  singular  sand-stone  : 
ments  of  a  kind  of  greenish  sand-stone, 
f  spotted,  very  hard,  and  of  a  very  fine 

icia  of  Ro.cnbfrg,  whirh  fell  in  IBOS,  somewhat  le- 
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"  This  sand-stone  e&rresces  with  aquafiiftif 
very  weakly;  but  the  effervesceace  m^  be  » 
creased,  if  the  acid  in  which  it  is  put  is  bnlBd; 
but  which  does  not  deprite  ft  either  at  jta  n- 

hereoce  or  its  hardness,  for  it  strikes  fire,  eno 
after  this  proof.  The  grains  of  fine  sund  Ulda 
ca,  of  wliich  this  sand-stone  is  com 
then  be  united  by  B  quartzy  or  argillai 
ten,  aiid  the  calcareous  particles  witich  \ 
tlie  slight  effervescence  that  was  obscr.ed,  bc»- 
iiltmted,  and  deposed  as  a  foreign  boi^HiMfip 
temal  pores. 

"  I  have  seen  in  Italy  antique  works,  irilU 
were  said  to  be  basalt,  but  which  appeared  to  ■> 
of  a  kind  of  rock  very  similar  to  this,  and  ooe- 
quently  very  different  from  real  volcanic  baalti. 
A  statue  of  a  child,  that  is  shown  in  the  p^aj 
of  Florence  under  tbe  name  of  BritannicnB,  ud 
which  b  said  to  be  of  basalt,  is  most  likdj  of  tta 
same  kiod  of  rock.  I  have  had  a  pieoa  of  this 
sand-stone  worked ;  and  the  kind  of  poU  iriMl 
it  has  taken,  perfectly  resembles  that  of  im  itk> 
tue."* 

lemUcs  the  greca  bricia  of  ^jrpt,  a*  1  aui  infonned  I9 
French  traveller. 
*  Sauu.  $493. 
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.  r^'Wrt 


earth  is  obtained  in  the  fitate  of 
t  purity  from  alum,  which  i)i  a  mix- 
argil  and  SLilpliuric  acid.  If  it  con- 
yd  of  iroiij  as  is  frequently  tJie  case, 
;  a  particular  smell,  when  breathed 
ivell  known  by  the  namo  of  an 
smell. 
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With  heat  it  loses  its  water,  and  dimi- 
nishes in  bulk;   but  a  very  violent  hi 
converts  it  into  a  white  amel.    When  c 
bined  with  lime  it  easily  enters  into  fu 

Argil,   also  called   Alumina  by  recent 
ch(9i^i9^^  ifl^of  gi«at  utility,  as  f 
basi^  0f  mahy'ittMu^ii^tures  sue 
poxephjjfi^  and  earUiebware.    T^ 
98^piaartp  Jn  the  '^00  of  coirii 
Wm^v\^^  DOW  clai 
perfect  of  the  precious  stones,  after  the 
diamond,  such  as  the  sapphire,  ruby,  i 
oriental  topaz.     It  is  hencQ  not  only  One 
of  the  most  noble,  but  one  of  the  most 
useful  of  the  earths ;  loam  or  fertile 
being  a  mixture  of  about  30  parts 
with  70  of  fine  sand ;  while  mould  cl 
consisbi  of  animal  and  vegetable  remains. 

In  tlie  primitive  rocks  argil 
portant  feature,  forming  about 
of  felspar,  and  a  third  of  mica.     7 
ancient  slates  abound  in  argil.     It  is 
so  homogeneous  that  it  cannot  be  n 
as  the  waste  of  former  mountains,  I 
pure  dc^posit  of  primeval  waters.    In  ' 


^naiLLAceous. 


litive  sfhisti  however  there  is  stiJl  a 
t  |-repnndcraiice  of"  sand;  and  the 
Jy  appearunce  may  sometimes  proceed 
k  decomposed  mica. 
|!ie  argillaceous  rocks  are  mostly  of  a 
rte  and  uniform  appearance,  an4  do 
admit  the  numerous  modifications  of 
e  other  substances.  This  earth  is  chiefly 
Kent  in  gemmology,  wlierc  it  consti- 
I  some  of  the  most  beautiful  varieties, 
argillaceous  rocks  are  never  crystal- 
I,  and  present  but  small  splendour  ju 
t  appearance*;  hence  they  are  very 
cm  used  in  the  ornamental  arts,  and 
chiefly  important  in  a  geological  point 
'iew,  where  they  often  rank  among  the 
It  important  primitive  substances.  Yet 
1  in  this  light  tliey  have  not  been 
ted  with  the  attention  and  minute  in- 
.igation  whicli  have  been  bestowed  upon 
Siliceous  and  Calcareous  Divisions. 
'he  essential   part  of  the  argillaceous 

trongniart,  i.  "ii;,  infurms  lis,  that  as  ihe  argib  Dever  erystal- 
hev  afford  no  ijieda.  A  runhcr  proof  ihat  this  term  is  foreign 
ncralogy. 
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rocks(  being  alum,  it  seems  the  moBt 
tural   progress  to  begin  ^  with  those 
stances  which  chiefly  supply  o 
with  that  earth. 


MODE  I.    ALUM  ROCK. 

Of  this  there  are  two  very  different  st 
the  alum  rock  of  Tolfa,  which  y 
called  the  Roman  alum,  and  the  c< 
nous  slate. 
Alain  of        It  has  been  said  by  some  that  the 
of  the  middle  ages  derived  its  name  : 
in  Syria,  called  Roch  or  Roque,  ifdoraj 
pilgrim  having  observed  the  same  ki 
near  Civita  Vecchia,  the  Pope  fo 
lebrated'  manufactory  which  suf  1 

for  some  time^.    The  description 
has  been  given  by  several  minei 
under  the  class  of  salts ;  but  it  may 
ing  to  present  the  accurate  account 
who  mentions^  that  the  rocks  whi< 
Roman  alum  constitute  white^  hi{ 
laceous  hills^  of  a  compact 

*  Wall.  ii.  p.  43.    Alum  U  claised  among  the  idli  b] 
writeri,  and  it  called  anlphate  of  aigil. 


Karcely  any  visible  horizontal  beds;  but  there 
ire  some  fissures  filled  with  quartz,  yielding 
■hat  are  called  Tolfa  diamonds*.  He  after- 
Wards  proceeds: 

"  The  alum  hiils  are  very  high,  shining,  white 
rocks,  separated  by  a  long  valley,  and  large  ex- 
BavatioDs,  which  are  made  in  the  following  man- 
her.  The  workmen  descend  by  ropes  to  the 
Mecp  rocks;  thus  suspended,  they  bore  blasting- 
boles,  fill  them  with  cartridges,  free  the  rocks 
Hhich  by  former  blastings  are  loosened,  and 
Iken  arc  pulled  up  again.  The  firing  of  the 
towder  is  done  by  dry  branches  and  leaves, 
which  experience  has  taught  them  to  throw 
lixn  on  high  to  any  place  below. 

"  The  alum  rock  is  whitish  grey,  or  chalk- 
Irhite;  extremely  compact,  and  remarkably 
bard.  Scraped  with  a  knife  it  yields  an  argil- 
bceoDS  powder,  which  does  not  ferment  with 
iny  acid,  as  it  is  penetrated  by  the  vitriolic 
icid,  and  composed  of  itn  argillaceous  substance. 
There  are  some  bluish  grey  shivery  pieces,  which 
we  rejected  as  unfit,  and  probably  are  the  re- 
nains  of  the  natural  argillaceous  stone,  before  it 
ms  sufficiently  imbibed  and  whitened  by  the 
Titriolic  acid.     In  some  cracks  appears  a  chalk- 

"  Italy,  806. 
ii2 
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white  ductile  clay.     Some  p 
grey,  with  white  spots,  produced  by 
They  much  resemble  the  balf-d 
lava    in   Solfaterra^    with   white^ 
schorls;  with  this  difference,  tl 
the  subterraneous  acid  worked  u 
here  upon  an  argillaceous  bluish 
acid  seems  in  this  place  likewise  to 
by  subterraneous  steams,  which, 
argillaceous  stones,  changed  t 
ore.     I  could  not  ascertain 
near  Tolfa  ancient  volcanoes ;  bat  I 
fragments  in  the  wall  under  tl 
aiid  therefore  they  cannot  be  far  c 
^^  By  all  this  it  appears  that  t 
rock  at  Tolfa  is  an  indurated  clay^ 
bibed  and  been  whitened  by  a  viti 
contains  some  few  calcareous  ] 
in  the  alum  manufactories,  pr^ 
wooden  rills  or  troughs,  under  the  ; 
nites.     It  is  a  compact  and  sound  r 
stratified  nor  shivery  and  slaty, 
perpendicular  white-grey  qi     tz  \ 
four  inches  wide,  cross  it  fn      t 
and  in  some  places  appears  in      \ 
white  rock  a  red  mixture,  as  it     ^r 
thar  vitriolic  or  crocus  martiSf  or  8[ 
which  resemble  red  and  white  marbled 


te  blasted  stones  are  calcined  in  furnaces, 
»Te  an  inverted  conical  form.  Tliey  are 
kteo  Gelds  close  together,  surrounded  and 
id  by  a  covering  of  turf  and  mould.  The 
Ifameter  is  about  eight  feet.  They  are 
Khe  bottom  with  wood,  and  then  heaped 
inm-stODe,  which  appears  above  the  fur- 
B  an  accumulated  cone,  nine  or  ten  feet 
ihich  is  nearly  answering  to  the  depth  of 
Bace.  Then  fire  is  set  to  the  wood  by  a 
tent  near  the  bottom,  and  the  whole  is 
town  in  about  three  hours'  time;  which 
ley  told  me,  the  requisite  time  for  burn- 
ler  which  the  heated  stones  are  carried 
Kiiting- house,  distant  about  one  Italian 
im  the  quarries.  Here  they  are  put  into 
its,  or  square  wooden  reservoirs,  half  sunk 
e  ground ;  where  they  are  steeped  in  a 
ient  quantity  of  water,  which,  after  suffi- 
issolution  of  the  alum,  is  by  troughs  con- 
nto  the  alum-house,  and  in  large  square 
1  settiers,  that  the  dregs  may  settle  at  the 
;.  This  done,  the  clear  lixivium  is  poured 
ass  pans,  and,  after  sufficient  boiling,  con- 
ioto  wooden  coolers,  on  whose  sides  the 
rystallises  while  and  reddish.  Before  the 
ited  brine  be  conveyed  into  the  cooler, 
;op  it  for  bonie  time  in  the  troughs,  iii 


I 
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order  to  facilitate  the  precipitation  of 
selenite;   and  in  the  boiling  they 
liquor  some  lime  and  urine*. 

'^  The  supports  of  the  pans  are 
lava,  with  large  white  crystalline  i 
whose  quantity  exceeds  the  maas 
minating  lava.    It  is  founds  as  they 
large  loose  pieces,  at  nine  or  ten 
from  Tolfa ;  and  it  resembles  n      bt 
a  volcanic  hill  called  St  F       pi' 
which  I  have  seen,  and  shall 
lowing  letters. 

^'  The  Tolfa  alum-mines  are 
discovered  in  former  times  by 
ing  been  long  time  a  slave  in  1 
there  in  some  alum  works,  guesMd 
aquifoUvm^  common  about  Tolfa, 
must  be  alum  in  the  neighbour! 
shrub  is  found  in  many  plae  ! 

discovered.*' 

It  is  evident  from  this  account  \ 
rocks  of  Tolfa  are  very  dfffen  ft 
slate,  which  shall  be  afterwards 

*  "  If  this  be  the  case,  the  selenite  is  in  no : 
part  of  the  Tolfa  alum-stone,  as  the  author  set 
pose."    Raspe  the  transUtor,  whose  lai 


MODI    I.      ALUM    HOCK.  £^ 

1     nVUCTURB  I.      UAttrVB  ALUM   ROCK. 

Kture,  granular;  on  a  large  scale  somewhat   cijwMten. 


fnesa,  gypsic     Fracture,  earthy  or  uneven, 
lents,  amorphous,  not  sharp, 
it,  carbonose. 
I,  dull.     Opake. 
tour,  greyisli  white,  greyish  yellow,  or  yel- 
I  white.     Bergman  found  it  to  contain  about 
■alphur  and  otlier  volatile  matter ;  35  argil ; 
js;  and  some  iron. 

(Kirwan  says,  that  veins  of  this  kind  have 
fiscovered  in  Bretagne;  but  when  he  3up- 
fiiat  the  Roman  alum  also  runs  in  veins,  he  '  , 

wets  the  ample  account  of  Ferber,  no  in- 
ate  observer,  "tio  fonnally  and  repeatedly 
as  us  that  it  is  extracted  from  a  rock  consti- 
hills,  and  containing  veins  of  quartz*. 

STRUCTURE    11.      Al.KMlNOUS    SLATB. 

is  substance   abounds   in    many   countries,    aiaracten, 
er   divides   it   into   the  common   and  the 


>  given  to  th«  finest. 
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Texture,  schistose. 

Hardness,  gypsic.  Fracture,  sometiiim  st 
sometimes  waved.     Fragments,  laminar. 

Weight,  from  carbonose  to  granitose. 

Lustre,  glimmering ;  the  glossy  kind  | 
Opake. 

Colour,  greyish  or  bluish  black.  It 
slate  celebrated  by  the  vulgar  for  its  i 
perties. 

Aspect  1.     Common.    This  is  generally 
the  British  manufactories  of  alum.     The 
specimens  are  from  an  old  coal-mine 
gow,  in  Scotland. 

Alum  slate,  from  the  vicinity  of  G 

The  same,  with  some  small  appeara 
alum. 

The  same,  more  expanded  or  dec 
beautiful  fibres  of  alum,  like  amiaathi 

The  bituminous  shale  of  Kirwan*, 
ranks  it  with  alum  slate,  seems  to  bei 
ferent  mode.     Pyrites  sometimes  ( 
alum,  vitriolic  acid  being  formed  by  t 
sulphur,  which,  by  exposure  to  air 
slowly  re-acts  on  the  argil,  and  forms 

•  ii.  19. 


1  ••• 


Kt  2.  Glossy.  This,  as  aJready  mention- 
I  ratber  a  metallic  appearance,  and  is  soiiie- 
tarnished  like  peacock  coal.  In  the  north 
mce  it  is  sometimes  found  singularly  haril 
Bipact 

ict  3.  Alum  earth.  TTiis  is  found  com- 
Eul  of  a  brownish  black  colour. 


.       MODE  II.    CLAY  SLATE. 

I  must  not  be  confounded  with  the  argil-    r>utinciJoi». 
I  scSistus  of  Rirwan,  which  is  here  called 
and   .^signed  to  the   Siderous  Domain; 
tiay  sli\te  is  the  schistose  clay  of  K-irwan, 

he  also  calls  shale,  and  which  is  often 
OFCr  coal,  bearing  vegetable  impressions. 

argillaceotis  scliistiis,  or  argillite,  of  Kir- 
s  the  thonsL'uvfTer  of  Werner;  while,  by- 
re a  distinction,  his  schicjferthon,  the  state 
if  Kirwan,  is  our  clay  slate.     Brochant 

it  argile  scliis/euse.  It  is  less  hard  and 
:y  than  siderous  slate,  adheres  to  the 
,  and  softens  in  water.  But  all  their  de- 
jns  chiefly  refer  to  that  kind  which  is 
in  coal-mines ;  while  the  most  important 
1  is  that  which  forms  entire  mountains,  as 
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among  the  Andes  in  South  Ameri< 
many  other  metallic  regions.  This  is 
very  far  removed  from  sider  » 

commonly  quarried  as  valuable  in      i 
being  less  ferruginous,  and  far 
schistose,  so  as  sometimes  to  be  even  c 
with  grauwack.    The  necessity  of 
nations  in  mineralogy  is  also  appan 
example ;  for  while  we  are  told  by  Mr. 
that  the  Andes  chiefly  consist  of  ] 
argillite,  one  would  expect  an  univ 
tory  of  slates  for  architecture;  while 
such  appear,  and  the  substance  is  a 
slate,  slightly  impregnated  with  i 
manner  Mr.  Jameson  must  m< 
^       substance  when  he  gives  us  the  i 

formation.  r  > 

*<  Clay  slate  is  one  of  the  most 
of  the  primitive  rocks.     It  Qonta 
venigenous  formations  that  occur 
ing  primitive  rocks,  as  tin,  U      , 
silver.   Very  considerable  metallif 
frequently  occur,  and  these  c(         y 
rites,  red   copper  ore,   cop     r 
azure,  malachite,  iron  pyrites,  n 
glance  cobalt,  grey  cobalt  ore,         c 
blend  and  lead  glance.    Gold  also  <     i 
formation,  and  it  is  said  also  cinnabar. 
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a  very  widely-extended  rock.  In  this 
it  skirts  the  Highlands,  from  Lochlo- 
r  Catleuder,  Conirie,  and  Duokeld;  in 
i  of  that  extensive  district  resting  on, 
nlly  passing  into,  mica  slate:  the  same 
ces  are  to  be  observed  in  many  other 
in  Scotland.  On  the  Continent  of 
i  has  been  traced  through  a  great  exteut 
y:  thus  it  occurs  in  Saxony,  Bohemia, 
^raoconta,  Bavaria,  the  Alps  of  Swis- 
Austria,  Hungary,  and  many  other 
Snrope.  It  occurs  also  in  considerable 
in  North  America,  as  Pennsylvania; 
■intense  quantity  in  South  America: 
I  said  that  nearly  the  whole  country 
Potosi  and  Lima  is  composed  of  it."* 
If-evideut  that  a  wide  distinction  should 
between  this  important  and  universally 
nbstance,  and  the  siderous  elate  which 
architecture. 

mineralogy,  Mr.  Kirwan  seems  to  have 
he  primary  and  secondary  argillaceous 
when  he  mentions  that  it  sometimes 
iressions  of  vegetables  and  shellsf  j  but 
ological  essays,  which  are  valuable  as 

7,  185. 

vale  of  Chamoiiiij   il  is   found   imnressed  ivith  aia- 
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Kirwan't 
nccuuiit. 


Primitive. 


they  present  a  mass  of  infonnation,  compil 
with   great  labour  from  German  authors 
known  in  this  country^   he  has  dist 
them,  by  the  divisions  of  his  work,  into 
tive  and  secondary  rocks.     His  account 
primitive  clay  slate  is  as  follows:  <- 

*^  It  forms  whole  mountains,  Voigt  P 
But  more  commonly  only  partially 
them,   as  in  Saxony,  Charp.   115.    Or 
strata,  as  at  Zillertbal,  in  Tyrol.     Its  m 
are  of  gentle  ascent. 

*'  There  is  no  doubt  of  its  being  i 
tive,  for  in  Saxony  it  frequently  alten 
gneiss  and  schistose  mica.  3  Helvet. 
I  Berg.  Jour.  1792.  S36.    And  with  ] 
lime-stone.  8  Sauss.  144.     And  in  h 
nular  lime-stone  is  found  betwixt  ; 
1  Berg.  Jour.   1791.  306.     We  I 
that  both  granite  and  gneiss  often  n 
Both  Karsten,  3  Helvet.  Mag.  and 
Q5  Roz.  85.  sufficiently  establish  tl 
There  are  two  sorts  of  it  partica      y 
attended  to,  the  harder  and   the  softer; 
harder  border  upon,  and  often  pass  ii 
ceous  schistus,  or  basanite,  or  homb 
The  softer  border  upon,  or  pass  into,  t 
wacken,  or  rubble  stone,  or  rubble  slate, 
tirular  slate,  or  indurated  clav,  and  the  harder 


ten  graduate  into  the  softer.  3  Nev.  N'oi-d. 
ylr.  169.  Or  border  upon  the  muriafic  ^^ettus, 
nil  pass  into  schistose  chlorite,  or  schistose  talc, 
Iv  gneiss,  or  schistose  mica.  It  often  contains 
fbartz,  both  in  veins  and  betwixt  its  luminal, 
^oigt  Prack.  41.  More  rarely  felspar,  schorl, 
lUnets  or  hornblende,  and  granular  lime-stone. 
Iri^.  K.al.  205,  206.  The  softer  sorts  are  re« 
barkably  metalliferous.  Berg.  Kal.  Voigt  Prack. 
tO.  The  famous  mountains  of  Potosi  consist  of 
k  chiefly.  1  liert^.  Jour.  1792.545.  In  Saxony 
1^  found  in  primitive  limo-stone.  S  Berg.  Jour. 
jteS)  134;  and  often  mixed  with  it,  as  in  Leske, 
k  S^H.  It  is  so  much  the  more  siliciferous  as  it 
|iproaches  more  to  granitic  mountains.  Lastus, 
[•I.  It  passes  into  rubble  stone.  2  Berg.  Jour. 
1788,  4il3.  'In  the  argillites  of  the  Pyrenees  no 
>rganic  remains  are  to  be  found.  Descrip.  Py. 
en.  S7>  Saussure  found  it  in  the  snowy  regions 
f  Mont  Blanc.  7  Sauss.  256."* 

Of  the  secondary  argillite,  or  clay  slate,  Mr. 
iirwan  gives  the  following  description  : 

"  There  can  be  no  doubt  but  argillite  is  fre-    '■ 
uently  of  secondary  origin;    Ferber  acknow- 
;dj!es  it  to  be  partly  primeval,  and  partly  se- 
ondary.    4   N.   Act.    Petropol.   28*).      Gruner 
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found  ammonites  in  the  argillite  near  Mey 
gen,  in  Swisserland.  3  Hel?.  Mag.  191. 
'    specimen  from   Hessia,   mytilites 
Leske,  G.  339.    Voigt  foi  e-t 

petrifactions,  between  strata  of  I 

neral.  Abhandl.  86,  87,  88.    It  of 
piscine  remains  betwixt  its  laminae.  1 
Saussure  found  argillitic  strata  inter 
black  marble^  1  Sauss.  401.     In  the  1 
pressions  of  reeds,  rushes,  and  pect 
found  on  it  where  it  adjoins  to  r 
Lasius,  103.  105.    Sometimes  it      r 
grows  more  siliceous,  from  the  b  i 

Lasius,  105.    Sometimes  it  is  har     r 
than  lesser  depths.  Idem,  102.     In  t      1 
alternates  with,  and  sometimes   is 
mixed  with,  rubble  stone.  Lasios,  1 
passes  into  sand-stone.  Idem,  105.    . 
cuUa  it  alternates   with  alumin 
marlite.  99  Schwed.  Abhandl.  S6.'' 

In  the  account  of  siderous  s 
observed  that  it  contains  from  10  to 
Dr.  Townson  has  given  an  analysis 
ceous  schistus,  or  clay  slate,  1 
silex  60,  magnesia  9,  iron  6, 
leum  f.    The  last  is  accidental,  and 

•  Geol.  Ess.  241. 

f  Philosophy  of  MtnfnilogT»  p.  57. 


UODt    II.      CL*Y 


Wans  shale  incumbent  on  coal;  but  from  4  to 
Iff  iron  may  be  coasidered  as  commonly  be- 
bo^tiig  to  clay  tiate,  while  the  siderous  or  com- 
|K>ii  slate,  eminently  so  called,  contains  from  10 
IP  20. 

^  ferber's  primitive  slate  is  argillaceous,  with 
Ipticles  of  mica,  and  crossed  by  veins  of  quartz, 
Ifaich  more  rarely  happens  in  the  siderous 
iud;  and  it  often  appears  in  undulating  strata. 
ie  &dds,  that  in  the  Vicentine  and  Veronese 
prrtlories  it  is  regarded  as  the  deepest  rock,  any 
^jacent  granite  not  having  been  discovered. 
it  contains  as  usual  metallic  veins,  which  often 
pn  between  it  and  the  incumbent  lime-stone*. 
^itrin  bas  little  enlarged  on  clay  slate,  though 
^rock  of  the  Arst  importance;  but  indulges  his 
imagination,  that  the  vast  beds  of  clay  have 
been  produced  by  muddy  eruptions  of  sub- 
marine  volcanoes. 

The  fine  stone  used  for  sharpening  razors, 
sailed  a  hone,  is  commonly  a  clay-slate,  con- 
taining, like  the  others,  about  €0  parts  of  fine 
silex.  It  is  often  of  tlie  cameo  kind,  or  disposed 
in  layers  of  different  colours,  the  upper  of  a 
irbitish  yellow,  and  the  under  of  a  reddish  grey; 

•  Italy,  37.    Da  Cosla,  p.  \6i,  says,  the  black  slate  of  Claris,  in 

Swiswrland,  wiilcli  rises  in  slabs,  contains  imprcssinns  of  [>lantt 
and  fish  ;  and  is  of  course  ifconii.iri-. 
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the  first  being  of  a  finer  grain,  while 
seems  to  graduate  into  the  stone  used  for 
ening  scythes,   and   which,    from    t 
grains  of  silex,  becomes  an  argillai 
stone.     Patrin  informs  us  that  hon 
in  the  mountains  of  Jura,  and  the  V  ^ 

the  substance  was  found  on  diggii 
extreme  depth,  at  Hampstead,  near  I 
Oiinesc  Clay  slate  has  seldom  been  used 

mental  purposes ;  but  the  Chinese,  a  m^ 
ligent  and  ingenious  people,  and  ai 
the  most  moderate  computation,  to 
hundred  and  thirty  millions  of  souls, 
of  the  human  race,  have  rivalled  the 
converting  to  utility  and  ornament 
articles  of  the  mineral  kingdom; 
the  rest,  this  substance  has  not  i 
attention. 

"  The  cameo  slate  of  the  Chin< 
primitive  argillaceous  schistus,   of  ^ 

paste,  softer  than  the  hone,  and  w 
three,  or  even  four,  successive  lay 
of  different   colours  very  neatly  di^ 
strongly  adhering  to  each  other. 

*^  The  Chinese  artists  have  availed  t 
of  the  disposition  of  this  stone.     They 

•  i.  123. 


CLAY  ILATI. 


ievos  or  cameos  of  it,  of  most  exquisite 
whip,  and  sometimes  of  considerable 
pw  a  picture  made  of  it  in  the  Imperial 
»f  Petersburg,  more  than  two  feet  in 
^>resenting  a  landscape,  with  figures  of 
lanimals.  These  objects  were  of  three 
II colours,  white,  green,  and  red;  the 
l-oE  a  coffee  colour,  made  the  fourth. 
A  specimens  of  the  Chinese  cameos  are 
1  several  cabinets  at  Paris,  and  especially 
ntiection  belonging  to  the  Council  of 

kpiece  of  the  same  kind  appears  in  the 
Dection  of  M.  Dedree,  brother-in-law  of 
IB.  Some  may  also  exist  in  England ; 
high  we  carry  on  the  chief  trade  with 
Ibere  are  not  so  many  singular  Chinese 
in  London  as  in  Paris.  The  Chinese 
balls,  for  example,  are  not  known  in 
They  are  used  by  the  Mandarins 
,clined  to  sleep,  the  mere  heat  of  the 
odncing  various  sounds,  like  those  of  the 
Eolus.  Faujas  had  one  dissected,  when 
mod  to  consist  of  minute  wires  of  steel, 
IS  sizes,  disposed  according  to  some  arti- 
es.     The  lirst  Parisian  artists  acknow- 
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ill  l*iJUifl 


-au  Li 


ledged  their  inability  to  produce  saoli  a  wmgato 
machine.  .  .# 

Antiqiie.  Qay  slatd  was  also  occasioDaUjr  «Nd  ia  III 
arts  by  the  ancients,  for  Wad,  in  bisiCMdi|||ll 
of  the  Borgian  Musenm^  hm  mentioqii^imjt 
ment  of  a  small  statue  of  a  bluish  grey  irtfi  lit 
surface  being  white  from  decompuuililiflftw 
are  also  heads  of  battleNaaest  of  agrey;;dk||fHlMl|i 
veined  with  a  deeper  cbloWj  probaU j 
island  in  the  South  Sea.         '      i 

This  substance  ia  often  singularly 
in  various  fantastic  forms,  both  on  a 
on  a  Ismail  scale. 

Gmelin.  supposes  that  the  softev 
from  the  deccKuposition  of  the 
says  that  rock  clay  is  sometimes 
ing*.    Dr.  Buchanan,  in  his  traveb  i 
of  Hindostan,  observed  a  kind  of 
when  dug  up  and  dried,,  becomes*  a^  MHlM 
brick,  whence  he  has  not  imprc^Ma^.triUA 
uteritc.     latcrite.  aim  4-*-  ' 

The  materials  concerning  clay 
slate  are  unusually  scanty,  not  oi 
they  are  seldom  used  in  the  arts,, 
even  geologists  have  paid  far  mora 
the  granitic  and  calcareous  rocks  thafr 


•^ 


*  Linn.  137* 
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3US,  which  are  however  of  vast  extent 
I  importance. 

net  authentic  and  scientific  account  of 
Ihiction  of  that  vast  chain  of  mountains 
!•>  is  contained  in  the  travels  of  Helma, 
B  miae-tnaster,  who  was  appointed  to 
s  Bom's  method  of  amalgamation  into 
%ian  metallurgy.  He  remained  in  that 
'from  1789  to  1793,  and  in  1798  pub- 
t  Jonmal,  containing  his  daily  observa- 
tde  on  the  spot.  In  the  English  trans- 
ir  rather  abridgement,  the  translator, 

of  their  consequence,  has  omitted  many 
tt  particulars;  but  enough  remains  to 
b  construction  of  this  magnificent  and 
^ain,  which  astonished  our  author  by 
rftpt  irregularities,  and  such  various  al- 
Ds  of  their  component  parts,  as  he  had 
^dd   in   the  mountains  of  Hungary, 

or  the  Pyrenees.  In  no  country,  he 
les  a  revolution  of  nature  appear  to  have 

general  as  in  South  America,  and  the 
re  every  where  discoverable. 

farther  premising  that  he  travels  from 
Ayres  to  Lima,  across  the  chief  region 
\ndes,  his  scattered  informatioihon  this 
nt  topic  shall  be  brought  before  the 
a  one  point  of  view. 

ring  the  journey  to  Tucuman  we  found 
s  2 


1 
I 
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the  mountains  composed  of  primitive 
but  as  we  proceeded^  the  granite  le  ii 

mixed  with  argillaceous  slate  of  van     s  c 
that  Jiowever  which  chiefly  predomii 
Cordilleras  is  of  a  bluish  cast,  as  far 
\ire  had;  an  opportunity  of  exam 
Strata  of  lime-stone^  ^nd  large  n 
ginous  sand-stone,  are  in  many  p 
incumbent  on  the  argillaceous  flate. 
wi^e  found  on  the  road  coal,  gypsum, 

salt ;  the  last  even  on  the  summits  of 

*  •   .  .  .  .     • 

elevated  ridges/' 

In  the  bed  of  the  river  Ri 
observed  blue  clay  slate ;  aad .  he 
to. find  the  highest  sDow-captm< 
nine  miles  of  Potosi,  covered  with  a 
stratum  of  granitic  stones,  rounded  by 
of  water;  while  there  is  a  contii 
Tucuman,  where  the  granitic  ridj 
from  Tucuman  to  Potosi  it  co 
clay  slate. 

*^  The  mountain  Potosi,  at  w 
city  is  built,  resembles  a  sugar-loaf: 
eighteen  miles  in  circumference, 
composed  of  a  yellow  very  firm 
slate,   full  of  veins  of  ferruginous   i 
which  silver  ore,  and  sometimes  britt 
ore,  are  found  interspersed.** 

On  his  journey  from  Potosi  to  Iiiiia» 


W  Alcaca^o  clay  slate,  interspersed  with  masses 
«f  granite ;  and  afterwards  red  sand-stone  on  the 
tlay  slate.  They  afterwards  alternate,  and  the 
rfate  is  covered  with  thin  moss. 

The  rich  city  of  La  Paz  is  built  at  the  bottom 
»f  the  highest  part  of  the  Andes,  covered  with 
"vcriasting  snow.  In  a  fragment  of  the  rock, 
►«ing  a  glatenite  of  yellow  clay  and  rounded 
lints,  lumps  of  pure  gold  were  found,  weighing 
Klin  two  to  twenty  pounds.  Puno,  which  is 
iIbo  one  of  the  highest  parts  of  the  Andes,  pri^• 
«nts  mountains  of  fine  clay  slate,  abounding  in 
*kh  ores  of  gold  and  silver. 

Passing  through  Ciizco  he  arrives  at  Carretas. 
'The  base  of  argillaceous  slate  is  covered  with 
uiallavial  superstratum,  which  consists  of  marl, 
gypsum,  lime-slone,  sand,  a  iRrg^e  quantity  of 
rock  salt,  and  of  fragments  of  porphyry,  &c. 
lit  which  pure  silver  and  rich  silver  ores  occur 
In  abundance.  There  are  few  instances  in 
Burope  of  such  mountains  so  generally  abound- 
ing with  the  precious  metals,  or  their  ores,  as  in 
this  quarter  of  the  globe.  The  whole  ridge  ap- 
pears to  be  full  of  alluvial  veins  of  heavy  silver 
ores,  in  which  pieces  of  pure  silver,  solid  cop- 
per, and  lead  ore,  occur,  intermixed  with  a 
great  quantity  of  white  silver  ore,  and  capillary 
rirgin  silver.    Thirty-six  miles  before  we  reach 
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Guancavelica^  behind  Parcos,  lie  mou    i 
weather-beaten  argillaceous  slate,  mi3 
sand.    The  sections  of  these  mounta      € 
entirely  of  separate,  more  or  less  sharp 
pyramids  of  a  flesh-coloured  sand-stc 

^'  The  ridge  of  mountains  covered 
over  which  the  road  to  the  Pacific  0< 
consists  of  simple  sand-stone,  thr 
metallic  veins,  in  some  places  wr 
felspar,  in  others  with  steatite  and  , 

openly  appear.     On  the  contrary,  i 
mountains  to  the  nortl\  of  Guamanga 
cavelica  is  said  to  consist,  to  the  eat 
hundred  miles,  of  simple  lime-stone, 
abounds  with  metallic  ores,  espec 
province  of  Tarma." 

^^  Behind  Guancavelica  the  i 
dually  become  composed  of  less  y 
rials,  and  at  last  consist  only  of  s 
stone,  with  layers  of  marl,  lime-  r, 

or  of  simple  lime-stone ;  they  conti  rcr 

equally  rich  in  gold,  silver,  quid         *» 
salt,  &c.'* 

It  further  appears  from  the  or 
the  clay  slate,  which  chiefly  com; 
nificent  chain  of  mountains,  is  of  i 
ful  colours ;  blue,  dark  red,  fli      c 
and  yellow. 
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Mn  chemical  analysis  it  has  sometimes  hap- 
bned  that  the  chemist  has  ably  performed  his 
K8k»  but  has  mistaken  the  name  of  the  sub- 
tance.  In  like  manner  it  was  here  necessary 
»  identify  the  rock,  before  proceeding  to  its 
Ascription.  It  has  before  been  observed  that  it 
kfty  be  divided  into  two  kinds,  which  at  the 
ttne  time  vary  considerably  in  their  structure, 
iBroely,  primitive  and  secondary. 

I  rrBPCTDRB   I.      PRIMITIVE    CLAT   SLATB. 

|Texture,  schistose,    sometimes  in  thin  layers,    ciamcicn. 
M  more  generally  they  are  thick  and  coarse; 
pe-graincd,  sometimes  almost  impalpable. 

Hardness,  marmoric,  sometimes  gypsic.  Frac- 
lire,  slatf,  sometimes  approaching  to  earthy, 
■"ragmcnts,  amorphous,  tabular,  ivith  sharp  angles. 

AYei^htj  carbonosc  to  granitose. 

Lustre,  sometimes  dull,  often  silky.     Opake. 

The  colour  is  most  usually  grey,  of  various 
ints ;  but  it  may  also  be  found  of  a  straw  yellow, 
ind  various  hues  of  red.  It  sometimes  presents 
treats  of  a  bluish  white,  or  is  mottled  with  va- 
ious  illinitions. 

Yelloiv  clay  slate,  from  Potosi. 
Grey,  from  the  Andes,  Saxony,  Scotland,  and 
)ther  metallic  countries. 
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Pale  blue,  with  cubic  pyrites,  from  Ymksbire. 

The  same,  with  dendritic  pyrites. 

The  same,  singularly  convolved,  from  ; 
of  Dauphiny,  and  many  other  regions. 

Thick  clay  slate,  intersected  in  all 
with  veins  of  quartz,  from  Scotland. 

The  same,  with  calcareous  spar,  fir 

The  same,  with  veins  of  quartz  c 
raids,  from  the  celebrated  emerald-i 
in  the  Viceroyalty  of  New  Grenada.    It  d 
appear  that  Peru  ever  produced  any  emenkk 

Massive  clay  slate,  or  perhaps  rather  ckjfD^ 
from  Ronneburg. 

Clay  slate,  in  rhomboidal  firagments^ 
terbach. 

Thick  clay  slate,  with  a  coarse-g 
fracture,  from  Upper  Lusatia. 

Green  clay  slate,  with  calcareous  spar,  i 
Shnceberg. 

The  same,  with  cinnabar^  fix>m  Idn. 

Clay  slate,  with  yellow  blend,  from  Tnoijl* 
vania. 

Prom  the        Specimens  of  clay  slate,  collected  I 

Ganges,  and  its  vicmity,  by  Colonel  Ha 
on  his  Journey  to  Siranagur. 

Clay  slate,  from  the  rocks  about  G 
The  same,  of  a  silky  appearance^  a 


t   II.      CLAY   SLATI.  S6j 

I  magnesia,  from  Uie  rocks  near 
fan  ash  grey  colour,  and  finely 

lOus  clay  slate,  irom  Coadwara. 
i,  veined  with  dull  green,  fronn 

lay  slate,  which  alternates  Trith 
:,  in  the  hills  near  Adwaaoee. 
ined  45". 
te,  found  in  thick  strata  near 

lin  layers  of  difierrait  cohMiis, 

te,  from  high  mountains  tear 

'-slate,  of  a  bluish  grey,  fitMn 

L,  intersected  with  quartz  veins, 
y  slate  tufa,  fiom  Bedcyl. 
■sccted  with  quartz  in  all  dircc- 
ne. 

broHnish  red,  and  various  other 
ore. 

e,  in  bowlders,  found  in  the  bed 
,  near  Siranagur*. 

crc  presented  by  Colonel  Haidwick  to  the 
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European.        To  the  European  may  be  added, — 

Micaceous  clay  slate,  from  Mont  Blanc 
Clay  slate,  mingled  with  chlorite, 
Blanc. 

Purple  clay  slate,  with  spots  of  q 
mica,  and  thin  layers  of  talcous  schistua^ 
same. 

Soft  grey  clay  slate,  from  the  same. 
Grey  clay  slate,  sometimes  spotted  w 
posed  pyrites,   from  the  summit 
wliere  it  rests  in  beds  nearly  horizontal, 
or  uprights  of  schistose  keralite. 

A  remarkable  clay  slate,  of  a  yellc 
with  long  streaks,  so  as  to  have  tl 
oak  board,  with  some  knots  of  a  dee 
and  others  white.     It  is  mingled 
quartz  and  mica.     Sauss.  §  1482. 

STRUCrURB  II.      SBCONDAltT.' 

This  either  occurs  uniform,  or  with 
of  vegetables,  or  sometimes  of  shells. 


Aspect  1.     Uniform.    Thick  slaty 
Derbyshire. 

Shale,  from  numerous  coal-mines. 
Variety.    Bituminous  shale»  from  the 


jtspect  2.  With  impressions.  Shale,  witli  the 
ipression  of  the  skeleton  of  a  dsh  id  a  lighter 
Aoui,  firom  Hessia. 

Shale,  with  the  impression  of  an  ammonite, 
Bm  Chamouni. 

Tlic  same,  with  impressions  of  various  vcge- 
iblcs,  chiefly  gigantic  ferns,  from  various  coal- 
nnes. 

Variety.  Bituminous  shale,  with  vBriom  im- 
wiessions. 

If)  There  vt^  two  substances  often  found  in  clay 
we,  and  considered  as  of  a  kindred  nature,  but 
fey  never  appear  in  tiie  form  of  rocks.  1 .  Ittack  Black  ci 
ihftlk,  so  called  because  it  is  used  in  drawing, 
fed  which,  according  to  Weigleb,  contains  1 1  of 
Carbon.  2.  Hone,  wliich  is  as  proper  and  so- 
norous a  name  as  novaculite,  or  whet-slate.  Some 
:I«j slates  and  sand-stones  form  the  coarser  nlict- 
tones,  used  by  cutlers.  The  finest  hones  arc 
•wd  to  be  brought  from  Turkey,  but  they  are  also 
iaid  to  be  found  in  the  neighbourhood  of  Namur, 
n  Flanders.  Brochant  says  that  it  is  also  found 
n  Bohemia,  in  Saxony  (Scifensdorf,  near  Frey- 
>erg),  in  Siberia,  in  Stiria :  lastly,  at  Lauenstein, 
n  the  Margraviate  of  Bareith,  where  it  is  wrought, 
tt  often  seems  to  form  the  passage  to  indurated 
ale,  and  is  sometimes  covered  with  efflorescences 
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of  sulphate  of  magnesia,  which  hte  led  to  a  be- 
lief that  talc  is  one  of  its  constituent       ts ; 
Werner  also  suspects,  from  its  unctuo 
being  often  of  a  greenish  tint     It  -     t  u 
presents  two  layers ;  the  upper  of  a  | 
yellow,  and  the  under  of  a  blackish  ! 

fracture  is  often  scaly,  which  is  seldo 
in  other  schistose  substances ;  but  that 
sometimes  presents  a  slaty  fracture, 
proaching  to  the  conchoidal,  and  partly 
earthy.     Hone  seems  nearly  related  to  a 
indurated  fullers*  earth,  and  is  said  by 
decompose  into  tripoli  *• 

*  Saiissure  says,  §  1594,  that  the  common 
posed  of  little  white  grains  of  quartz  and  f        r» 
ferruginous  clay.    The  hard  black  nod  f      h 

slate,  likewise  afford  very  good  touch-stonet.    1 
form  a  kind  of  file,  which  seizes  on  the  i 

while  the  black  gluten  displays  the  colour.  And 
affect  the  stone,  the  trace  may  easily  be  tried  by  lb 
by  the  aqua  regia.  ''-''' 

.  1  **«     .  « 


■  • 


HODB    III.      CLAT   DOCK. 


g^lODE  m.    CLAY  ROCK. 

^of  a  fine  .earthy  grain.  - 
|B,inarmoric,sometiniesgyp6ic.  Frac- 
||al|y  even,  sometimes  flatly  conchoidal. 
Iifkpproaches  to  clay  slate.    Fragments^ 
|8,  rather  blunt. 

d^DlI.     Opake. 

^e  Uumstein  of  Werner,  which  forms 
1^  and  is  the  base  of  his  clay  por- 
}fffih  will  be  described  among  the  Ar- 
Jntrites. 

J  countries,  such  as  the  Salses  of  Mo- 
ke Crimea,  and  near  Girgenti  in  Sicily, 
aasses  of  indurated  clay  are  produced 
liar  cause,  the  eruption  of  what  are 
iddy  volcanoes.  Dolqmieu  has  mi- 
icribed  that  of  Macaluba,  near  Gir- 
circular  mountain,  about  \50  feiet  in 
terminated  by  a  plain  somewhat  con- 
about  half  a  mile  in  circuDifereoce, 
urmounted  by  a  great  number  of  trun- 
les,  with  little  craters  like  funnels, 
n  which  they  rest  is  a  grey  dry  floor, 
'ers  a  wide  and  immense  gulf  of  mud. 
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There  arises  every  instant,  from  the 

the  funnels,  a  wet  greyish  clay,  with      C(    rer 

surface.   This  bladder,  bursting  with  i        n 

throws  beyond  the  crater  the  clay,  wl 

like  lava  down  the  sides  of  the  little  1 

intermission  between  the  petty  ezpl 

between  two  and  three  minutes.     1 

also  more  important  fermentations,  t 

affects  to  imitate  a  volcano  ^  little  > 

are  perceivable  at  the  distance  of  t     i 

miles,  and  there  are  serious  em 

sometimes  elevate  a  sheaf  of  liqi     i 

height  of  SOO  feet ;  the  explosions ' 

three  or  four  times  in  the  tvirenty-: 

and  accompanied  with  a  fetid  sal 

This  singular  volcanello  has  been  d 

Strabo  and  Solinus;  and  the  ot     rs  ; 

same  phenomena.    Patrin  sajrs  t 

of  a  greyish  blue,  and  that  S{         u 

in  it  the  same  elements  as  in  ' 

mieu  has  also  observed  that  the  i 

cover  the  surrounding  country,     e 

of  those  eternal  ejections  menti       II    ' 

When  clay  rock  is  strongly  im 
iron  it  passes  into  jasper.    The  i 
colours  are  grey  and  red,  and  it  is 


*  Dolouiieii,  Lipari^  159.    Filria  MIn.  v.  tif .' 


m 


or  striped.  Mr.  Jameson,  in  his  Mi* 
r,  has  promised  a  more  particular  ac- 
i  thonslein  i  which  he  has  not  howerer 
^sbed  in  his  Geognosy,  where  he  only 
Ifta  that  the  Pentland  hills,  near  £din< 
ipresent  examples.  Dr.  Babington,  in 
logue,  mentions  clay  porphyry  from  the 

of  Edinburgh ;  but  gives  no  examples 
tlay  rock,  which  seems  however  to  form 
part  of  that  vast  chain  of  mountains  the 
.  In  Chili  entire  mountains  are  com- 
tbrown  or  black  clay  rock. 
^bstance  frequently  occurs  in  coal  ao<l 
ines,  where  it  receives  a  vast  variety  of 
jal  names,  according  to  the  fancy  of  the 
L  Iq  coal-mines  it  is  commonly  a  shale, 
irnates  with  beds  of  sand-stone,  which 
sach  circumstances  receives  fanciful  de- 
mons*. 

rock,  from  Saxony, 
lame,  from  the  Andes. 
same,  from  Pentland  hilts. 

I  ii  calleit  ilie  cby-bed  of  the  Leaithills,  in  Scotland, 
n  the  loftness  of  lough  cby,  to  the  hudciess  of  gtriking 
teei  J  ict  the  language  of  miners,  Jrom  melt  and  medge  to 
and  this  too  at  a  depth  from  forty  to  tiftj  fathoms, 
nitwhago,  Lanarkshiie,  is  a  lead-mine  in  cby  slate ;  the 
g  ill  a  vein  of  sulphate  of  barytes,  five  feet  wide.    G.  L. 


J 
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Saussurcj  §  I944>  describes  a  kind  of  clajr  lo 
found  among  the  pebbles  of  the  two  rivers  ca 
Emme,  in  Swisserland.     This  substanc 
hitherto  little  engaged  the  attention  of  i 
ogists  or  geologists,  all  the  accoun 
imperfect. 
PoreeUn        Porcelain  clay  sometimes  constitu 
but  it  is  merely  a  decomposed  fels 
may  be  found  in  the  Domain  entitled  ] 
posed  Rocks.    Potters'  clay  seems  only  to 
in  separate  strata ;  when  of  a  greyish  wh 
is  called  pipe-clay.    The  clay  of 
famous  Egyptian  vases  have  been 
many  thousand  years,  is,  according  to 
of  a  marly  nature,  and  is  found  near  C 
the  Thebaid.     It  approaches  to  the 
lour,  and  is  of  a  porous  and  light  c 
Porous  vases  which,  by  evaporation^ 
great  coolness  to  water,  are  also  n        in 
America,  where  the  ladies  are  even 
ing  the  fragments^.     Molina,  in  his 
account  of  Chili,  has  described  several 
claySy  of  which  there  is  one  which  long  r  ^ 

sweet  smell. 
Boles.  The  Lemnian,  Armenian,  and  other  h(kh 

^  Da  Costa,  p.  SO,  says  it  is  a  bole  useful  in  aridities  fd  •* 

dentifrice. 


I 


MODE  IV.    WACKEX. 


pnerly  celebrated  as  absorbents,  and  which 
ft  now  supplanted  by  magnesia,  are  merely 
K  clays,  which  contain  a  small  portion  of 
llgnesian  earth.  Hence  they  somewhat  ap- 
roach  in  iheir  nature  to  the  fnllers'  earth  of 
Sricshire,  and  Ryegate  in  Surry*. 
^he  earth  called  almagra,  which  is  used  to 
ilpart  a  red  colour,  and  an  unctuous  feel>  to 
panish  snuB',  is  found  at  Almazaran,  near  Car- 
Itagena,  in  Spain,  and  seems  a  fine  ferruginouj 
My,  perhaps  with  a  mixture  of  magnesia. 


'Texture,  sometimes  compact,  ftometimcs  vesJ- 
lilar.  When  t!ic  veslcSes  are  filled  with  para- 
tic  stones,  it  is  called  amygdalite;  but  as  the 
ise  of  the  latter  is  more  frequently  a  trap  or 
tsaltin,  it  has  been  classed  after  that^substance. 
Hardness,  marmoric,  sometimes  gypsic.  Frac- 
ire,  commonly  even,  sometimes  approaching 
le  flat  conchoidai.  Fragments,  amorphous, 
:lber  bluut. 
Weight,  granitose. 

'  Bergman  has  put  lljnip'liirp,  in  which  he  u  follfrtrnj  by  ill 
foreign  minetjintii'.ts :  bui  ihvre  it  no  rullEn'  earth  in  HiiT>|>- 
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Lastrej  dall>  sometimes  funtly  gikumeiii^ 
Opake. 

The  usual  colour  is  grey,  sometii 
ing  to  black.    It  may  also  be  brc 
iron  ochre.'    Wacken  someti        c 
but  this  mixture  cannot  be  n  1 

teristic,  as  appears  from  the  amygc 

Wacken  is  ranked  by  the  Gem 
ogists  as  intermediate  between 
Like  basalt  it  sometimes  pre     i 
never  contains  augite  or  olivine.     It 
as  secondary,  because  petrified 
found  in  it :  but  such  arguments  are 
fallacious,  for  the  detritus  of  a 
may  again  consolidate,  as  in  the  < 
and  it  is  easily  conceivable  that  it  n 
velope  substances  foreign  to  its 
ation. 

Wacken  is  often  a  cornienne,  or  ^ 
of  the  French  mineralogists.    The 
the  Germans  is  a  very  different  so 
will  be  described  among  the  Argil 
tenites. 

Wacken,  from  Saxony,  &c. 


MODE  V.    SMECTITE. 

Bibstance  is  commonly  called  fallen* 

tt  as  the  latter  word  would  here  seem 

olecism,  it  may  be  preferable  to  adopt 

k  denomination. 

e,  earthy,  sometimes  with  a  very  fine  ciuraeure. 

I' 

as,   cretic.     Fracture,  uneven,  some- 

je  conchoidal.    Fragments,  amorphoui 

t- 

ll  carbonose. 

dull.     Opake. 

tonr  has  often  a  <^rceni»h  tinge,  wliioh 

!  from  ft  vrry  small  ])ortion  of  mag' 

t  as  this  scarcely  amounts  to  1  in  100, 

lo  reason   for  classing  it  among  the 

n  Rocks;  especially  as  in  that  from  the 

Cimolus,  which  is  superior  even  to  the     ciinoiitc. 

Ktaproth  could  discover  no  magnesia, 

[ous  fed  arising  frnni  tlie  mere  purity 

ly*.     In  general  fullers'  earth  would  Fulimeanii, 

judged  of  a  light  brown  colour.     The 

:»  has  (ilisrricil  ilui  grcnt   fim-ness  of  tlie  grain  will 


y 
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coarser  sort  at  Ryegate,  which  contains  cry 
of  bary  tesj  is  of  a  reddish  brown,  and  is  not 
in  commerce. 

The  analysis  by  Bergman   bears  tl 
fullers'  earth  comes  fcom  Hampshire, 
followed  by  a  hundred  mineralogic  ; 

it  was  probably  from  Reading,  in  Be  for 

in  the  vicinity  of  that  town  there  are  r 
quarries,  which  lie  under  beds  of 
mingled  with  numerous  shells  of  ojrsterL   ll 
also  found  near  Woburn,  in  Bedfon 
Ry egate,  in  Surry. 

Da  Costa  informs  us,  that  fullers*  ear 
at  Wavendon,  near  Woburn,  in  ] 
For  about  six  yards  there  are  laye 
sand,  then  a  thin  stratum  of  sa 
sand  again  for  seven  or  eight  yards; 
fullers'  earth  appears  for  about  ei{  i 

lowed  by  sand-stone  and  sand.     At 
and  Nutfield,  in  Surry,  the  stral  ; 

but  at  Detling,  near  Maidstone,  in 
derlies  a  sandy  loam,  mixed  with  a 
of  shells.     It  is  prevented  from       ng 
by  a  special  act  of  parliament*. 

Near  Reading  oyster-shells  are  f 
bottom  of  a  high  hill,  a  hundred'  feet 

•  Nat.  Hist,  of  Fo«iil»,  1757,  4lo.  p.  6f^ 


Iriace.  Tlipy  lie  on  chalk,  covered  with  sea 
md,  which  still  retains  its  brackish  flavonr. 
kbove  that  is  fullers'  earth,  nearly  eleven  feet  in 
Epth,  and  then  chalk,  and  different  kinds  of 
Ity;  then  a  common  sort  of  sand:  and  so  on 
■the  surface,  which  is  gravel. 
It' does  not  effervesce  with  acids,  nor  is  it  dif- 
sible  in  water,  in  which  it  does  not  froth  like 
np,  as  «oroe  have  asserted.  It  is  used  in  what 
I  called  the  fulling  of  broad  cloth,  an  operation 
4ich  consists  in  extracting  the  grease. 

Abroad,  it  has  been  fonnd  in  Saxony,  Alsace, 
sd  Sweden,  always  forming  beds  of  more  or 
in  thickness.  In  England  it  commonly  ap- 
tnrs  between  beds  of  sand-stone. 

The  earth  brought  from  Cimolus,  which  is 
Bescr'ibed  by  Pliny  as  used  in  medicine  and  in 
WeachiDg,  has  again  been  discovered,  by  Mr. 
Hfawkins.  It  is  mingled  with  small  particles  of 
[OartZi  but  this  circumstance  does  not  prove  it 
0  be  a  decomposed  granite,  as  an  accidental 
aixture  of  silex  occurs  in  many  substances. 

Fullers'  earth,  from  Reading,  in  Berkshire. 

The  same,  with  incumbent  sea  sand  and 
yster-shells. 

The  same,  from  Ryegate,  in  Surry. 

The  same,  of  a  coarser  kind  and  darker  co- 
lur,  with  imbedded  crystals  of  yellow  barytcs. 
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Mr.  Sowerby  has  a  large  regular  crys 
kind,  equal  in  beauty  to  a  topaz. 

Smectite,  from  Cimolus,  one  of  t 
the  Greciaa  archipelago. 


MODE  VI.    ICONITE. 

Tliis  substance  is  only  known  bj 
images  brought  from  China,  whence 
is  imposed.     From  its  unctuous  ap 
was  long  imagined  to  belong  to  tl 
Domain,  till  Klaproth's  analysis 
the  Argillaceous.    It  contains, 
24;  lime,  1;  water,  10;  a  com 
nearly  corresponds  with  the  smect 
lus.    The  abundance  of  water  seen 
some  other  substances,  to  impart 
appearance;   but   the  refinemen 
chemistry  may  perhaps  discover 
ticular  in  the  composition  of  this 
The  Crermans  denominated   t 
Biidstcin.    bildstein,  that  is,  image-stone, 
has  translated  agalmatolite^  while 
:used  the  far  shorter  term  here  adopted* 

*  The  analysis  approachet  that  of  chalced      » i 
unctuous  appearance^  perhaps  from  the  admbd 
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i  premised,  that  sometimes  the  red  or 

loured  stone,  more  rarely  used  for  the 

ttrposes  by  the  Chinese,  really  belongs  to 

ptpsian  kind. 

toth  mentions  two  kinds  of  iconite,  the 

reot  and  the  opake;  the  former  unex- 

f  presenting  a  third  more  argil,  and  only 

water  of  the  latter. 

STROCTURE    1.      TBANSPAHBNT. 

Wh  describes  this  sort  as  being  of  an  olive 

iigus  green,  verging  through  various  tints 

ittiish  blue.    The  interior  aspect  is  very 

^  and  of  a  greasy  lustre;    tlie  fracture 

STRUCTURE    I 


according  to  Klaproth,  ig  reddish  white, 
i,  and  with  variously-coloured  veins ;  the 

is  less  distinctly  scaly ;  the  lustre  dull, 
jut  somewhat  translucent  on  the  edges, 
ler  has  rightly  added  to  the  colours  of  the 
1  the  greenish  grey,  of  different  degrees 
sity,  the  yellowish  passing  into  yellowish 
ngled  with  giecn,  and  into  pale  yellowish 

The  greyish  white  seems  to  be  one  of 
t  common  tints  of  this  substance. 
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Du  Halde,  in  his  description  of  CI 
tions  that  the  district  of  Tay-tong-fA, 
Yu-she.      to  Shan-si,  furnishes  the  most  beautii      1 
which  that  author,  in  the  confused  mi 
the  time,  calls  a  kind  of  white  jasper.     ] 
that  it  resembles  agate,  is^transparent, 
times  appears  spotted. 

Goez,  who  travelled  to  Tibet  in  1 
scribing  Yarkand,  the  capital  of  the  ki 
Kasgar,  in  Little  Bucharia,  mentions,  t      i 
modity,  particularly  acceptable  in  Ch 
kind  of  marble  or  jasper,  found   in 
**  The  king  of  Katay  buys  it  at  a  gn 
what  he  leaves,  the  merchants  -sell  to  o 
exceeding  great  rates.     Of  it  they 
ornaments  for  garments,  and  girdles, 
toys,  whereon  they  engrave  leaves, 
other  figures.    The  Chinese  call  it  Tim    f-  ' 
are  two   kinds;   one  more  precious, 
flints,  which   are  found   by  diving 
Kotan,  not  far  from  the  City  Royal: 
meaner  sort  is  digged  out  of  quarrii 
into  slabs  above  two  ells  in  breadth. 
where  tliey  are   dug,   called   K 

•  Green's  Voyages,  iv.  646. 

t  In  ihc  original  Tusce^  a  mistake,  nodoubt»  for  Ti 
word  used  by  Du  Halde.    There  seems  great 
the  poculu  murhina  of  the  ancients  were  of  thb  sub 
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Itony  mountain,  is  twenty  stages  from  the 
dty.  This  marble  is  so  hard,  tliat  they 
often  it  witii  fire  to  get  it  out  of  tho  qnarry. 
ibg  fenrn  it  every  year  to  some  merchant, 
■rries  provisions  for  tiie  workmen  for  that 
tftime." 

y  precious  substance,  if  we  judge  from  its 
M,  catuiot  be  the  present  article;  but  is 
ity  tiiBt  beautiful  jad  (tljough  perliaps  fu- 
|feco?eries  may  impose  a  different  name), 
is  brought  from  Tibet  and  China  in  the 
EflmaU  basins,  sword-handles,  &c.  It  some* 
lisranbles  chalcedony,  but  is  far  more  poiid- 
Tlie  chemical  analysis  and  proper  classi- 
pof  this  singular  substance  remain  among 
l^derata  of  mineralo<;y,  tliough  specimens  be 
jcommon  in  varions  great  collections. 


IDE  VII.    ARGlLLACEOUy  INTRITE. 

e  argillaceous  intrites  and  glutenites  are  of 
gious  extent  and  importance.  The  chief 
;,  commonly  called  clay  porphyry,  as  con- 
j  of  crystals  of  t'llspar  in  a  base  of  clay,  is 
imes  a  ))riiicipa!  material  in  vast  chains  of 
tains.     The  argillaceous  glutenites,  called 
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grauwack,  sand-stone,  &c.  form  ex 
gions  of  the  earth. 


STRUCTURB   I.      ARGILLACEOUS  INTRFTBy  WT 

OF   FELSPAR. 

^y  This  substance  forms  large  moun 

Hungary,  and  sometimes  contains  c 
camelians,  amethysts,  or  zeolite*.     . 
Werner  it  is  either  primary  or  sec 
latter  containing  branches  and  ro     , 
tire  trees,  petrified ;  as,  for  ex  , 

nitz  in  Saxony.    The  primitive 
phyry  has  commonly  a  red  , 

much  in  hardness  from  genuine      r 

This  intrite  forms  a  considerable 
Andes,  and  of  the  metallic  moun 
Spain.     The  saxum  metalliferum  of 
is  also  a  clay  porphyry,    but  is  ji 
among  the  Decomposed  Rocks.     Gr 
has  arisen,  as  has  already  been 
antmging  the  porphyries  in  one  fisunily; 
ought  to  be  classed  as  intrites,  ace 
various  bases. 

Clay  porphyry,  from  the  metallic  i 
New  Spain. 

*  Kirwan  Geol.  Est.  iOO,  £07* 
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RThe  same,  from  Lower  Hungary. 

*Tbe  same,  from  Pcntland  hilb,  near  Eflinburgh. 

t  The  same,  with  pctrilied  wood,  from  Saxony, 

STSDCTUBE    II.      WITH    VARIOUS    CRYSTALS. 

Argillaceous  intrites  are  also  found  with  inlaid 
ij^tals  of  quartz,  calcareous  spar,  zeolite,  and 
Iter  substances. 


[pDE  Vra,    ARGILLACEOUS  GLUTENITE. 

ftbere  is  scarcely  any  bricia  which  belongs  to 
Ib  Domain.  Born  indeed  mentions  a  clay 
hcia>  consisting  of  fragments  of  his  metallic 
Ktkijtnned  by  an  argillaceous  cement*.  Frag- 
«nt8  of  clay  slate  arf  also  found  united  by  a 
KMigy  argillaceous  tufa,  an  evident  decompo- 
don  of  the  substance  by  water.  But  these  in- 
mces  are  rare,  and  of  little  moment. 
That  kind  of  glutenite  called  pudding-stone 
so  fails  rarely  under  this  Domain,  the  cement 
eing  commonly  siderous  or  siliceous. 
The  argillaceous  gluteuites  may  as  usual  be 
ivided  into  the  large  and  small  grained.  Even 
le  grauwack  of  the  Germans,  the  most  gene- 

•  Raab,  i.  414. 
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rally  (lifTused  of  this  kind,  may  rather  prete 
the  latter  denomination,  as  where  the 
are  large,  they  are  commonly  inters 
considerable  distance  s. 


STRUCTURE  I. 


In  arrccts. 


LARGE-GRAINED  ARGILLACBWi  6LV- 

TENITE. 


The  most  remarkable  rock  of  this  1 
described  by  Saussure,  \iho  discover 
pectedly  in  a  veitical  situation,   in  the  Al 
vaioninc.    Valorsine.     In  1776,  and  aflerwards  in  13 
visited  the  mountain  of  Balme,  which  g 
to  the  river  Arve,  and  made  the  folk 
observations,  wliich  chiefly  contributed 
his  system  of  refoulements  or  subversi 
which  unhappily  he  does  not  explain 
but  implying  that  tlie  rocks  now  found  ' 
were  formed  in  a  horizontal  position, 
afterwards  elevated  by  some  cause  o 
contnu'y  direction  from  beneath  or 

''  The  base  of  tliis  mountain  is  a  g 
granite,  with  grains  of  a  middling  8    f, 
structure  nothing  remarkable.     But 
granites  are  found  schistose  rocks  of  quarti^ 
and  felspar ;  an  intermediate  kind  of  rock 


J 


•  The  Ffi^nch  of  the  Swiss  writers  in  general  U  ii 
Komctimus  requires  a  j.a.:ivalar  dLctiouary,  as  ihey  ikM  iaSwi 
German. 


«:rl»t  Tin.      ASeiUUCSOCI  OCTCSTT*. 

I.  gnnise  uod  ctummjo  auca  sister     Their 

nm  £nom  north  to  south,  as  <loes  the  valley 

iV***— ■,  mod  form  an  ai^ic  of  dO  fl^m» 

|te  karaon,  feaaioe  to  the  ««t, 

^'   Hiese  rocks  are  cootmaed  ai  iht 

iln  far  more  than  half  an  boor's  walk ;  An 

■t  ri^iC  of  onder  the  \TTdure  «  hich  covers  a 

ilpiklMi,  atualed  in  the  mMbt  of  wtwda,  aad 

lis  cdOed  Ic plan  des  Ceblamcs, 

Enm  Ikmce,  asceiuhnaobtiqiidT  oo  ifae  sooth 

^Itat  blocks  of  grey  Ediistus,  or  of  a  nolct 

■e  found,  sooietiiDes  even  of  a  decided 

1^  which  coQtain  &  great  quandtf  of  ioR^ 

p^  soBie  angular,   others  rounded,  and  o( 

lot  nas,  from  a  srain  of  eand  to  the  sbe  uf 

pad.     1  tras  desirous  of  «<cxag  these  pod- 

ttooes  in  their  nitiv-?  -.lare.     I  -svent  jtrBishl 

to  get  to  it:  bu:  :;.-. rt-.  i.o«-  was  I  Mirpri=ed 

d  their  beds  \erti.ji 

fbis  surpri-e  «i:i  ta.-i!y  be  conceived,  abtn 

considered  tliai  It  i-  iaipo-;lb;e  iJiai  the^ 

iing-stooes  cc-ild  i.M.e  U.-eii  lormtil  in  tmi 

ion. 

That  particle-;  cl  t!*  sreattit  tenuitv,  5115- 

ed  in  a  li'juiJ.  may  !x*  a^lutinated  among 

selves,   and  I'cnn  vertical  beds,  b  ni^t  »t 

r  conceive.  anJ  ol  wi.ich  we  have  proof  iri 

ustances  of  a.^ba,-'-.r.    aerates,  and  even  in 
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artificial  crystallisations  :  but  that  a  ready 
stone,  as  large  m  the  head,  should  slop 
middle  of  a  vertical  wall,  and  have 
till  small  particles  of  stone  shou     c 
round  it,  cement  it,  and  fix 
supposition  at  once  absurd  and 
must  then  be  considered  as  a  thing 
that  these  pudding-stones  have  beeo 
horizontal  position,  or  nearly  so, 
after  their  induration.    What  is         < 
has  elevated  them?    It  is  what, 
ignorant  of;  but  it  is  already  one  i      , 
an  important  one,  to  have  found, 
digious  quantity  of  vertical 
with  in  oiir  Alps,  some,  which  we 
tain  have  been  formed  in  a  horiz 
"  Even  tlie  nature  of  the  sul 
velopes  the  pebbles  of  these  puddii 
ders  this  fact  more  curious,  and 
For  if  it  was  a  hiisshaped  and  c 
might  be  thought  that  these  pebbl 
wliich  cements  tliem,  were  thrown 
some  vertical  crevices,  where  the  liqi 
encd  by  drying.     But  on  the  c     t       , 
of  litis  paste  is  of  admirable  n    i 
ncss ;  it  is  a  schistus,  whose  eh  j 

are  extremely  thin,  mixed  with  mic 
parallel  to  the  planes  which  divide  t 


MODE  ritl.      ABaiLLiCECUs    OLUTBHITF.. 


Those  beds  themselves  ore  very  regular, 
nooected,  and  of  different  thickness,  irom 
n  mcb  to  several  feet.  Those  which  are  thin 
KUftal,  and  sometimes  no  foreign  pebbles ; 
Hpidtemations  are  observed  of  thin  beds 
fc- pebbles,  and  thick  ones  ivhich  contaia 
The  colour  of  the  base  of  this  scfiistiis 
■  considerably ;    it  is  grey,   greenish,    most 

violet,  or  reddish ;  some  is  also  found 
led  vith  these  ditl'erent  colours.  These  beds 
tt  direction  fi-otn  north  to  south,  exactly  like 
i>f  granitoid  rocks,  which  are  under  them ; 
e  inctioation  of  theschistus  in  much  greater, 
lb  are  often  nearly  vertical;  and  when  they 
t,  tbey  rise  some  degrees  on  the  same  side  eis 
■is  I  have  just  mentioned,  that  is,  towards 
est 

rbe  pebbles  buried  in  this  schistus  are,  as  I 
nid,  of  different  sizes,  from  a  grain  of  sand 

or  seven  inches  diameter ;  tliey  all  belong 
it  class  of  rocks  "liich  I  call  primitive ;  yet 
e  not  observed  massive  granite  ;  only  laminar 
te,  laminar  rocks,  blended  with  quartz  and 
;  even -fragments  of  pure  quartz,  but  posi- 

DO  schistus  purely  argillaceous,  nor  any 
itone;  nothing  which  effervesces  with  aqua- 

and  even  the  paste  wtiich  contains  these 
i  does  not.     Their  form  differs ;  some  are 
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rounded,  and  have  evidently  lost  their  ang 
friction ;  others  have  all  their  angles  sharp ; 
even  have  that  rhomboidai  form  that  1 

rocks  so  often  afiect     In  those  parts 
Hi  here  these  pebbles. are  imbedded  in 
tities,  the  elements  of  the  schbtus 
room  to  arrange  themselves,  and 
lamina; ;  but  every  where,  where  the 
between  them  sensible  intervals,  the  li 
appear,  and  are  constantly  parallel,  bott 
another  and  with  the  planes  which  divide 

^'  The  mass  of  these  schistose 
constitutes  a  thickness  of  near  100 
mountain,  reckoning  from  east  to        f 
beds ;  and  I  traced  it  in  the  direction 
for  more  than  a  league  :  it  cannot  be 
tlicr,  because  the  beds  hide  themselves, 
buried  under  the  earth. 

"  Above  these  pudding-stones,  to 
slate  is  found,  of  which  tlie  beds  e 
inclined,  and  the  direction  a  little  d 
tend  some  degrees  more  to  the  east,  1 
Col  dc  Baline,  but  they  lean  to  t 
thobe  among  the  beds  of  pudding-st 
are  not  quite  vertical :  they  lie  towar 

'^  In  continuing  to  ascend,  thin  beds 
stone  arc  found  above  the  slates,  which 
same   situation  and  inclination  with 


■;  ttoi  the  lanie,  ia  Hbb  iBfefi,  A 

■ta^wx;  andhsdjikeMM^mttii 

^tlBUnsy  CBBBpt  froH  BBCL 

Bfere  tbe  w^etable  earth  i 
Ihe  Eomnuts  ot  tbe  Incrs; 
fttwo  or  three  ibet  above  tke  | 
0ces  oi  eakareoos  Uven,  ■entj'  •uikal, 
iweived.  Tbex  emiocnees,  anaapBd  b  p*- 
.  lines.  35  if  tV-\  ha  ^  h^co  *o  pUoed  br  «it, 
j  an  appearance  al  toz'  iber  sugolar. 
rrom  thence  to  tbe  nisbest  limit  of  Col  de 
e,  yoQ  walk  entirely  on  summits  of  flate. 
y  vertical,  which  ^ometiiDe^  deceoerate  into 
lar  sand-stone,  mixed  with  mica;  and  socii 
s  nature  of  tbe  peak,  ca  which  is  placed  the 
stone;  bearing  oq  one  side  tbe  aims  c4  Sa- 
and  CO  the  other  those  of  Valais,  with  the 
of  1738.  These  latter  layers  turn  more  di- 
l  ft-om  north  to  south,  and  approach  nearer 
e  vertical  position,  than  tbe  slates,  which  are 
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^\fiy^.  the  pAi4ding-sU>|ie^  j 

y^  Tlw  entire  mi^ss  of  thia 
1  l$l  H^thpms  ftboye  the  s<%  ^. 
by  the  same  revolution,  that^  Wi.  t 
^  giv^  1^  ye#9al  iwM(ien  tp  i 

For  9lt  th«6«  la^^Fs^  ti^t^       yery 
fosiffon  a^  tfaK9SQ  pii4    i^         ■.  t 
M4^  W  ^  i9ai4$t  c|  ^Ci 
undoubtedly  undtergpiM^  iWft  Q 
aible  not;  to  believe  thai  |he 
pwts  pf  the  mQUQtaio  Inis  oi 
§aiiie,  aad  thajb  thia  posilpon  fa     eipa 
^9me  change  bjy  the  same  caiise.^^ 

$uchi  is  the  account  givcD  by  tbb  g 
q{  the  most  remarkable  a 
wliich  has  yet  been  discov     »!.; 
qbservatipny    that   thig  ^ 

otbers,  show^  thec^ror  of 
by  some,  of  bricias  and  pud/c       st 
botjh  angular  fmgmeDts  and  ro 
^und  in  the  same  maas. 
liriciaof        A  great  part  of  tlie  noeth  <rf 

almost  the  whole  of  tlie  Orkneyav  c 
argillaceous  sand-stone,  with  iatersp 


ifbncia,  cousisting  of  granite  and  otlier  priniiLivo 
But  this  bricia  seems  to  be  uuitcd  by  & 
iu&  cement;  if  tlie  fi'a<;inents  be  sometimoa 
Joined  b;  the  aigiUaceous  saud-stoue,  it  may  be 
clsMod  under  this  division. 

The  substance  called  grauwack  by  the  Gennana 
■otnetjines  contains  large  fragments  of  clay  slate, 
and  large  pebbles  of  quartz ;  but  as  its  grain  in 
general  i&  rather  that  of  a  sand-stone,  it  will  be 
Considered  under  the  next  structure.  The  Ger- 
iQau  name  is  not  only  barbarous  in  itself,  but  im- 
plies grey  wacken  ;  while  wacken  is  a  rock  essen- 
tiftlty  diifereiit.  Mr.  Kirwan  saya  that  it  is  the 
gris-gris,  or  grey  sand-stone,  of  the  French,  a 
Oame  very  applicable ;  and  it  seems  also  to  be  tba 
grison  of  some  French  topographers,  Tlie  latter 
«.ppcilaU>n  might  be  adopted  as  at  once  express- 
ive and  sonorous ;  but  as  other  important  roclcs 
bave  rec^ved  appellations  from  the  illustrious 
ibunders  of  mineralogy,  the  term  Bergmanite  may 
perlraps  be  preferable. 

FTKUCTURB  II. 

Tlie  oaost  celebrated  rock  of  this  denominatioa  , 
v  tbe  Grison,  or  Bergmanite,  juat  meutioiied, 
#iciDg  composed  of  grains  of  sand,  various  in  size, 
vometimes  even  kernels  of  quartz;  which,  with 
w  2 
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occasional  bits  of  hard  clay  slate,  and  s 
of  schistose  kcralitc,  are  imbedded  in 
ccous  cement,  of  the  nature  of  coi 
slate.     When  tlie  particles  are  very 
siumes  the  slaty  struclurc,  and  forms  t 
slate  of  tlie  Germans.    It  is  the  ct 
transitive  rocks,  nearly  approachii 
tive;  while  at  the  same  time  it  s 
tains  shells^   and  otticr  peti'ifiic^ 
condary. 

This  important  rock  was  formeriy 
as  being  almost  peculiar  to  the  J         ; 
contains  the  richest  mines ;  but  as : 
advanced,   it  has  been  observed  in 
countries.    The  slaty  grison,  or  Be 
been  confounded  with  a  clay  slate; 
obliged  to  Mr.  Jameson  for  the 
tinctions:    1.  It  is  commonly  of  a 
smoke  grey,  and  rarely  presents  t 
light  yellowish  grey  colour  of  primii 
2.  Its  lustre  is  sometimes  glimmering 
of  mica^  but  it  never  shows  the  silky 
slate.     3.  It  never  presents  sid6rite 
4.  It  alternates  with  massive  g 
not  the  cliief  distinction  its  aspect 
wliicli  has  led  to  tlie  trivial  French 
gris,  and  tlie  English  rubble-sUme^ 
imply  that  it  was  formed  of  rubbed  I 
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^  rubhislt  of  other  rocfcs  ?  The  fracture  is 
((different;  and  t)iree  specimens  of  rarious 
0CSS  wliich  I  received  from  Daubuisson  at 
Hr  could  never  be  confounded  with  clay  slate. 
^JTlits  rock  is  uncoinmonty  productive  of  me- 
ifDOt  ooly  in  beds  but  also  in  veins,  witich 
ir  are  fretjuently  of  great  piagnitnde.  Thus 
oat  the  whole  of  tlie  mines  in  tlie  Hartz  are 
»ted  in  greywatk.  These  mines  afford  prin- 
pUy  aifseiitifiTous  Icad-^lancc,  wliich  Ih  usually 
Ompaaicd  with  blend,  fahl  ore,  black  silver 
IVid  o^pcr  pyrites.  A  more  particular  ex- 
diacloaes  several  distinct  venigenous 
tliat  traverse  the  mountains  of  the 
^  The  greywack  of  tlie  Saxon  Erzgebirge, 
^  lUiine  at  Rheinbrcidenbach,  Andernacli, 
,  «rf  Leogan^  in  Sulzbnrg,  is  rich  in  ores,  par- 
ilarly  tliose  of  Icud  and  copper.  At  Voros- 
bJc  and  Facebuy,  inTninsylvania,  the  greyivack 
■averscd  by  inniKioiis  small  veins  of  gold. 
■  The  tthole  of  the  iniportant  lead-glance  form- 
in  of  Lcadhills  mid  Wuiilockhead  is  situated  in 
ywack. 
'  It  was  for  a  long  liinc  ^^nppo^ed  that  this  rock 

peculiar  to  the  Hartz,  where  it  occurs  in  great 
ntity :  later  investigations  however  have  shown, 

it  is  widely  and  abiindmitty  distributed,     Be- 
s  the  Hart/,  it  oixurs  alao  in  the  Electorate 
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of  Saxony,  on  the  Rhine,  as  at  E     ) 
and  Oppenheiniy  Bohemia,  Sileftia, 
bui]g,  Switzerland,  Pyrenees,  Tfansyb 
cany,  France,  and  Portugal ;         ly     I 
tains  in  Scotland,  that  lie  to  t     n     h 
of  Forth,  are  principally  c     ip      1 
and  many,  if  not  the  whole,  of  the 
Cumberland  appear  to  be  of  the 
ArgiDaceoiu       Another  remarkable  rock, 

vision,  IS  the  argillaceous  sand-st 
poses  the  Orkneys,  and  part  of  t 
land.     It  is  commonly  of  a  I  < 

more  or  less  indurated  by  iron, 
times  decomposes  in  fantast        r  1 

eastern  part  of  the  Mainland 
sists  of  this  sand-stone,  which 
been  found  to  be  metalliferous.     A  < 
was  opened  near  Sandlodge,  the  u 
sand-stone,  while,  at  the  depth  of  1^ 
found  a  rock  of  keralite,  traversed  by 
of  brown  quartz.    The  copper 
an  iron  ore,  in  vebs  between  t 
the  keralite.     ^^  The  iron  ores       re 
1.  Dark-brown,  fibrous,  and  n 
tites.    2.  Columnar  bog-iron  ore.    3. 

*  Jnmeson,  Geognosy  151.  In  his  Domfrietft 
the  crai^s  near  that  town  consist  of  fraginciits  g 
waHci  the  hricia  being  cemented  by  femigitt 


lit  ors.     4»  Iron  oclirc,  of  a  brown  Colour.     5. 

baittctitic  iron  ore,  colour  dark  brown.    6.  Earthy 

Kttt.T,  much  charged  hiUi  iron,  seemingly  arising 

mn  the  debris  of  other  ores.     The  copper  ores 

n,  ].  Friable  and  amorphous  carbonate  of  cop- 

br,  colouT  rich  green.     2.  Beautiful  carbonate  of 

ft  emerald  ^rrcen,  crystallised  in  capillary  fibres 

f  a  alky  lustre,  diverging  in  radii  from  a  caitre  : 

tlia  spcctu  b  found  imbedded  in  iron  ore.     S. 

Inlphurct  of  copper,  disseminated  througii  felspar 

k  some  places,  and  in  others,  in  great  masacs,  io 

Ion  ore.    'ITic  rich  carbonates  were  found  near 

ht  bottom  of  the  mine."* 

I>^b  sand-stone  also  oHien  occurs  m  a  schistoM 

fami,  when  it  is  called  sand-stone  flag. 

t"'rhe   Wemerians   have   confounded  the  sand' 

Moms,  a8  they  have  the  porphyries,  while  tliey 

tm|^  to  be  carefully  distinguished  according  tct 

Jie  nature  of  the  cement    The  whet-sttmes  and  whetstone, 

&c. 
iltering-stones  are  often  argillaceous  glutenites, 

10  is  the  important  division  Cos  of  Walterius,  Lin- 

(ueus,  and  other  writers  in  Latin.    Some  TVhet^ 

itonea  are  curiously  spotted,  commonly  with  dark 

ipeclu  on  a  light  ground!.     According  to  Wal- 

*  Dt.  Traira  MinenJogy  of  Slietland,  in  Neil's  Tour,  p.  t70. 

■f  I>aC<Mla,  130,  &c.  menl'ions  the  whet-atoae  of  Derbyihire 
i  ot  a  hx.  lexture,  i^uily  pervaded  b;  water,  a»  mott  claji  are', 
rhc  gri nd- stone  of  Gateshead,  Durliaai,  alao  foudta  this  ijualitj. 


1 
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lerius,  the  filtering-atone  from  the  Caiary  J 
and  New  Spain,  consists  of  angular  pvlicfai-4V 
quarts,  united  without  any  cement ;  bat  -flitlM 
uiiceous  sand-stone  seems  the  moat  niHDaalMtt  . 

Gmelin,  in  the  last  edition  of  liMiMf  ttt 
included  Q»  amcmg  the  Lapiies  arMMi|'«IU 
he  rightly  arranges  in  three  divisions,  wil^di' 
ceous,  calcareous,  and  argillaceous  cctatm  Of  ■ 
the  latter  he  particularises  that  of  Fahlun,  *M| 
den,  where  it  forms  the  bottom  of  the  ooppK 
mine;  and  that  found  in  many  countries,  wharl 
is  used  for  slates.  Tlie  sand-stone  of  DerbTshW 
is  chie6y  argillaceous,  as  is  probably  Am  iifilM 
of  Oxfordshire.  To  this  class  also  genen%  W 
longs  the  sand-stone  found  in  co>l-inkie%  ittft 
sometimes  bears  v^table  impresBkna.  Svi 
sand-stones  present  layers  of  varie^Ued' c 
the  cement  being  probably  argillaceoiiB,  t 
with  inm  in  various  proportions*. 

Saussure  mentions  the  following : 

Argillaceous   sand-stone,  in  ven 
arrects,  which  he  says  cannot  be  t 

*  Ht.  JamcMo  tay  (Diimf.  lG6)  Aat  the  c 
den  are  of  red  nod-ibMu:  ugillaceoiu  or  liili iw t 
qixition  mi^  be  tpplicd  to  the  chaia  of  mmiatum  hA 
tlemnu  in  Nouua,  or  New  HoIUod,  whidt  have  b 
pawble.  Vo;.  de  Peron,  Pant  IBOS,  i.  3S^.    t 
ehuD  the  ndiadnck  H  lUicem  wnH-tWrm 


KOBE  rtti.     ahqillacgous  glutsnite. 

f  subsidence,  but  implies  a  "  refoulement  en 
tffitraire,  which  has  broken  and  raised  beds 
ally  horizontal."     ^  1 166. 

!  ai^llaceous  sand-stone,  speckled  witli 
^i  144S. 

uQtiful  pierre  de  Moravie  seems  of  this 
tite,  with  purple  lines*. 
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pildcs  Nomidei  Mincranx,  Branswick  ISOl, 
n  sand-9tonG  of  Siberia,  nioUining  nodule*  of 
tii^aringia  a  sand-atone  is  found  which  !•  woiked  u 
;  and  it  alM  contains  lilver,  cobnli,  uid  lead> 


K  M.i- 
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MAGNESIA. 


XhIS  earth  seems  first  to  have  ten  dis- 
covered, or  at  Jeast  sold  as  a  remedy,  by 
aa  ecclesiastic  at  Rome  about  the  bf^ 
ning  of  the  eighteenth  century.  Cwiff 
the  name  of  magnesia  alba,  it  was  propow 
as  a  universal  medicine,  while  it  could  lio 
little  more  than  supply  the  place  of  ita 
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Ian  earth,  and  other  boles.  As  Theo* 
ms,  however,  in  describing  the  stone 
^tnagnetes,  says  it  may  Ix;  turned  on 
i  and  ha*  a  silvery  appearance.  Dr. 
kgrees  with  HiU,  thai  the  ancient 
I  CAlted  the  load-stone  hcracka^  but 
^niodcrn  ma^mlca ;  and  Pliny's 
1  of  the  stone  brought  from  Mag- 
9  &eenis  to  belong  to  a  talcous 

ffinan.  Black,  and  Bergman,  contri- 
■■  to  establish  the  difference  between 
toia  and  lime.  It  seems  originally  to 
been  prepared  from  nitre ;  but  sea^ 
■  contains  the  sulphate  of  magnesia* 
t  composed  of  this  earth  and  sulphuric 
and  which  is  also  found  in  many 
gs,  particularly  at  Epsom,  whence  it 
;alled  Epsom  salt. 

agnesian  or  talcous  earth  is  infusible 
le  strongest  heat.     It  does  not  form 


dd,  i.  gi.  Il  is  singular  that  thir  mndcrn  Italianl  havealM 
i/a  Uanca,  or  white  magnet,  whii^h  is  described  a«  fibroui, 
bably  belongs  to  the  same  descriiilion.  Ferber,  Italy  88, 
s  a  while  hardened  bDliK,  'Irialed  like  asbestos. 
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phosphorcts,  like  the  three  other  alkaiine 
earths,  lime,  bary tes,  and  strontia. 

In  talc  it  sometimes  amounts  to  oneittif 
of  the  composition;  but  in  the  other  sob- 
stances,  such  as  steatites  and  seipentiiieflk 
it  is  only  from  twenty  to  fo)  its 

power  is  so  great  as  sensibly  to 
appearance  and  qualities  of  the 
chrysolite  or  peridot  of  the  I 
taining  about  one  half  magnesia,  1 
this  division ;  and  is  remarkable  as 
niagnesian  gem,  ■    ;  ' 

The  deserts  of  Siberia  are  am 
vered  with  efflorescences  of  Ef 
as  in  the  short  summer  to  resem 
The  t^lcous  rocks  in  general  pn 
criminating   character   in    their 
appearance;  they  have  however, 
cases,  been  confounded  with  t 
ceous,  which  occasionally  assui 
ncss  and  silky  lustre  of  the  m 
The  presence  of  magnesia  is  oft 
cated  by  a  green  colour. 
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MODE  i.    TALC. 

bis  beautiful  substance,  coii:su]cre(l  as  a  UutiiH^ii 
iiero  are  two  principal  structures:  tlie 
pi  talCj  which  occurs  in  translucent  t^™"""' 
nomelimcs  as  large  as  four  or  five  feet  in 
mri  itbl  wliich  chiefly  comes  from  tiic 
pmoantains  of  Russia,  whence  it  is  called 
fry  talc ;  and  what  may  be  called  mass-  m*»1i 
ICi  consisting  of  minute  scales,  irregularly 
peraled,  as  in  the  substance  callctl  the 
jpf  Brianvon,  which,  from  its  farinaceous 
iposttion,  ami  other  circumstances,  cannot 
'lie  regarded  as  a  soft  steatite,  but  must 
P  on  the  contrary,  to  this  division.  It 
at  the  same  time  he  remarked,  that  the 
>hcies  of  all  our  mineralogic  systems,  con- 
g  so  common  a  substance  as  talc,  are  not 
.e  surprising.  Tfie  grave  and  profound 
iriusjusriy  confines  the  appellation  of  talc 
!  two  suhslaiicrs  abovt'  mentioned  ;  but  the 
:el)a9  continued  lo  suffer  by  the  confusion 
o  verv  distiinjt  branciies,  petralogy  and 
>gy,  every  minute  substance  found  in  a 
or  parasitic,  rlisturbing  the  attention  from 
rand  features  of  iiiitnre.     The  magnesian 
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rocks^  in  particular,  have  never  been  di 
with  that  attention  which  their  cu 
importance  authorise.  -*' 

STRUCTURB  I.      eOMMON  TALC 

Chmcten.       Texture,  finely  foliated,  and  of  a  g^bf^  fpBV- 
ance ;  level,  undulated,  or  involved. 

Hardness,  cretic.    Fracture,  slaty.    1 
amorphous,  rather  sharp,  but  the  c        9 
crumble  into  white  powder. 

Weight,  pumicose. 

I^ustre,  shining.   Translucent,  semi-tni 
sometimes  transparent. 

The  colour  is  commonly  a  silvery  ^ 
often  also  light 'brown;  and  specii 
lour  are  found,  though  very  rarely, 
metallic  veins,  or  illinitions.    It  is  a 
various  beautiful  tints  of  green,  soi 
able,  bemg  reflected  as  it  were  thr        a 
surface. 
Sites.  It  abounds  in  the  Uralian  i  % 

appears,  from  the  accounts  of  Gmelin       1 
that  it  sometimes  may  be  said  to  i 
mountains,  while  a  mountain  of  quarti 
one  hand,  and  a  mountain  of  felspar  on  the 
so  as  to  present  elements  of  gnuute 
scale.     Fine  talc  is  also  found  in  t 
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'^maca  it  was  Urought  to  Veoicc,  aod 
pted.  fctttu  tbat  mai't  assumed  the  oajue 
lb  taJc.  When  calcmed  iiilo  an  irapal-  v«iieii«n  uic. 
jjpowdcT,  it  was  found  a  far  oiwe  miw- 
0sr  Uie  kdies  than  bismutb,  fomicrl); 
fiavh  is  ftpt  to  become  black,  iran  Eliie 
1^  sulp^reous,  and  some  otiicr  £uiues, 
rfumes.  An  accident  of  this  kiad,  upe- 
l^eally,  a3  not  uausuaL  with  the  sex, 
Vcasiooed  the  iavincible  aversion  front 
Ktertaioed  hy  tlie  Roman  femaies.  But 
ifow  rarely  used,  calcined  talc  is  naiHed 
Be^  tQ  form  an  elegajit  rouge;  which  is 
||a  bit  of  cotton  wool,  mid  rubbed  oS 
K^  ease  as  hair  powder. 
I  aiiie  account  of  Chili  affords  the  fol-  ' 
nnation : 

>vy  glat-s  is  there  found  in  the  greatest 
not  only  for  its  colour,  but  for  the  size 
es  which  may  be  obtained.  It  is  gene- 
for  glazing,  and  artificial  flowers.  The 
bis  mineral,  which  aie  used  for  windows, 
arc  iicre  much  esteemed,  because  they 
,  and  less  fragile  timn  glass,  are  often  a 
2th  ;  and  I  am  convinced  they  might  be 
no  feet,  if  a  little  more  care  was  taken 
rryiiig.  This  substance  is  as  white  and 
t  a-i  the  iii-t  i^Iass  ;  and  it  lias  a  quality 
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M  bich  seems  peculiar  to  it,  that  of  preve 
sengers  from  seeing  those  within  the 
ti  hile  these  perfectly  discern  objects 
second  kind  of  this  glass  is  less  esteei 
tliough  found  in  plates  of  a  foot  sqi 
with  yellow,  red,  gi'^^i  cmd  blue; 
quently  is  not  used  as  the  formar. 
called  mica  variegata.*** 

In  the  Swiss  Alps  a  beautiful '     z 
changeable  green,  on  silvery  wl     ;,        i 
forming  contorted  masses,  adhering  to 
sian  rock.    Talc  also  occurs  in  leaves 
sizes,  from  half  an  inch  to  six  or  t 
in  granitic  rocks,  where  it  supplies 
mica.     When  not  larger  than   m 
called  micarcl,  genuine  mica  being  : 
the  siderous  substances.     Mr.  Kii 
the  name  of  talcite  to  a  parasitic  so 
the  form  of  small  scales,  loose,  < 
hcrcnt. 
u^u  m         '^'^^  gradation  of  the  involved  or  c 
of  Swisserland,  to  the  chalk  of  Bi 
Dauphiny,  is  sufficiently  apparent.     1 
used  by  the  French  tailors  in  marl 
on  broad  cloth,  whence  the  nai      of  c 

•  Molina,  Stur.  Nat.  del  Chili»  p.  77-    Hie  Freud 
ia  very  inaccurate. 


jroperly  bestowed.  The  gold  and  silver 
noany  writers  seem  rather  to  be  talcous  or 

as  the  large  brown  talc  sometimes  vei^ea 
)den  colour,  and  it  is  suspected  tiiat  no 
vnd  in  either. 

iluscovy  talc  has  been  used  instead  of 
r  windows  and  lanterns,  especially  on 
ships,  where  it  is  not  subject  to  be  broken 
ring  of  cannon*.     It  was  formerly  coa- 

with  laminar  selenite ;  and  both  were 
^ades  Maria;  or  the  ice  of  the  Virgin 
IS  the  latter  is  still  called  by  the  labourers 
nartre  pierre  de  Jesus,  because  it  served 
|l^  before  little  prints  of  the  Saints. 

?  i.     Large  foliated  talc:    White,  firom 

Ian  mountain.^. 

ish,  from  Tyrol. 

1,  from  theUralian  mountains. 

ame,  with  metallic  lines,  red,  green,  and 

haps  from  the  vicinity  of  copper-mines. 

1 2.  Undulated.  Of  various  tints,  from 
countries. 

he  mica  memhanacta  gf  Walleiius,  which  he  MyiVM 
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Aspects.    Involved  or  contorted.    W 
St.  Gothard. 

Of  a  silvery  white,  ind  li^t  gre 
same. 

Aspect  4.     Mingled.    Foliated 
plates,  forming,  with  felspar  and  < 
large-grained  granite. 

STRUCTURB  II.      IfASSITB. 

Massive  talc,  from  the  Alps  of  I 
monly  called  chalk  of  Brian9on ;  as  ^ 
lations  are  never  precise,  a  soft  s 
times  sold  under  that  name :  but  t     IV 
are  not  to  be  so  deceived,  and  the  g 
de  Brian  fan  may  be  had  from  them, 
broad  cloth  a  farinaceous  iilinition.    It 
ever  at  the  same  time  be  observed, 
soft  steatite  is  mingled  with  micarel, 
sion  will  be  somewhat  similar  to  tl 
of  Dauphiny.    Nay,  micarel  itself 
to  decompose  into  steatite*. 

The  rock  of  soft  scaly  steatite,  of 
colour,  discovered  by  Saussure  in  t 

*  Gmelln,  Linn,  (k),  describes  the  Cr 
titsim^  lamdlosum ;  the  sod  steatite  partieu      'wp< 


I . 
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157,  appears  to  belong  to  this  division.  It  is 
Dgled  witli  grains  of  white  felspar,  and  cal'^ 
lAeouS'  i^articles,  vhich   efFen'esce    with   acids. 

is  so  soft  as  to  be  almost  friable,  and  splits 
)p  level  horizontal  layers  :  this  curioua  rock  re- 
les  ou  serpentine,  and  is  surmounted  by  a  mi* 
^eous  lime-slate,  strongly  impregnated  with  si- 
roiis  earth. 

Dr.  Babington  has  the  following  varieties*: 
''  Composetl  of  broad,  shining,  flexible  folia, 
pely  compacted,  and  of  a  greenish  white  co- 
W  (Venetian  talc),  from  Ziilerthal  in  the  Tyrol. 
[•  This,  from  being  of  a  white  colour  when  vc 
PCd  to  powder,  and  leaving  a  beautiful  polish 

the  akin,  has  lon^r  been  employed  as  a  cos- 
ific  Mr.  Plepfner  found  it  to  contain  mag- 
sia  44j  silc.t  50.  iihiinlne  6. 
*'  The  same,  on  the  surface  of  semi-transparent 
spar,  of  a  pale  rcddi:^h  white  colour,  and  shining 
jcture,  from  the  same  place. 

"  A  polished  slab  of  the  same,  of  a.pale  green 
>lour,  and  intermixed  with  shining  silvery  lami-. 
e,  from  Scotland. 

"  Of  a  slaty  texture,  and  greenish  white  colour 
chistose  talc),  from  Bareuth. 

•  Cal.  Sl.  Aubyn,  38. 

3l3 
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"  The  same,  of  a  duller  colour,  and  somevfaC 
more  compacted,  from  Hungary. 

^*  In  thin  undulating  lamine,  of  a  diAgmdifr 
grey  colour,  from  Fahlun,.in  Swe     u 

^^  The  same,  more  indurated, 
yellowish  grey  colour,  from  Zillertl; 

^^  The  same,  of  a  divergingly     i 
and  dark  grey  colour,  from  Scot       L  - 

'^  Composed  of  small  com 
of  a  white  colour  and*  silvery  lustre^  e 
matic  crystals  of  green  quartz,  from  ] 

Karsten,  in  his  catalogue  of  I 
has  the  following : 

"  Perfectly  apple  greerij  mutably  ; 
very  white,  talc,  from  the  Venetian  t 

"  Talc,  reflecting  from  the  ap[ 
into  yellowbh,  from  the  same  place. 

^^  Massive  talc,  of  coarse  and : 
tinct  concretions ;  and  the  same, 
is  mixed  with  a  large  quantity  of 
Ochsenkopf,  at  Schwarzenburg,  in : 

^^  A  fragment  of  a  talc  nodule,  ' 
which  is  very  slaty,  from  TyroL" 
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MODE  II.    TALCOUS  SLATE. 

ptore,  nearly  resembling  that  of  massive   characiers, 
tit  easily  divides  into  undulated  fragments, 
Barter  or  half  an  inch  in  thickness,  the  feel 
extremely  unctuous,  as  that  of  soft  steatite 
p-rock. 

jrdness.  cretic.     Fracture,  foliated.     Frag- 
!,  amorphous,  blunt,  and  soft. 
jght,  carbonose. 

lire,  glimmering.  Faintly  translucent  on 
Igea. 

teolonr  is  changeable,  greenish  or  reddish, 
tiA  with  silvery  white.  It  is  found  in  the 
Alps,  in  Scotland  near  Portsoy,  and  in 
other  primitive  regions.  Being  of  recent 
ration,  it  is  little  known  in  books  of  mine- 
f.  It  may  perhaps  be  the  laminar  steatite 
Jlerius,  which  he  describes  as  of  a  grey 
T,  and  found  at  Norberg,  Salberg,  and  Gar- 
erg  in  Sweden. 

'  this  Mode  may  also  be  referred  the  follow-  TsIcoub  iiatet 
jcks,  described  by  Saussure : 
The  asbestiform  steatite  rested  on  a  stone, 
1  Mr.  Struve  says  had  received  from  Wer- 
he  name  of  chlorite  stale.     But  the  speci- 
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mens  before  me  are  eyidently  of  a  c 
rock. 

^'  We  there  see  schistose  parts  of  Op-greaqA 
grey,  sparkling,  which  have  the  form  tif  fldaB 
scales  of  chlorite ;  but  these  parte  am  itaTfio* 
fractory,  and  do  not  yield  the  glass  «f MfanM 
They  do  not  form  the  tenth  part  of  dMiMps  «f 
this  rock,  in  which  parts  of  real 
greenish  white,  predominate^  soft, 
and  perfectly -characterised.  .m. 

'^  We  besides  find  in  this  stone 
Used  in  little  straight  plates,  rh  f 

rectangular,  of  a  greenish  grey,  ex 
liant,  almost  of  a  metallic  lustre,  a  li 
than  steatite  in  mass,  but  with  a 
These  plates  lay  on  one  another, 
stone  glistening  spots  of  an  irregi 
or  four  lines  in  diameter,  and 
thickness.    Viewed  with  a  micros 
rated  plates  appear  transparent       I 
but  their  reduplication  renders 
tranducent  in  mass.     Under  the 
show  themselves  very  refractory ;  tl 
opake,  and  covered  only  on  their  i 

dark  and  brilliant  amel.    I  cannot  c 
but  as  a  species  of  rayonnant^  strahbt 
ner,  much  like  that  of  ^  1437»  though 
differences. 


MODI  II.      TaLGOUI   ■Lilt. 

tt  As  then  this  schietus  results  from  the  assem- 
Ige  of  different  stones,  all  of  the  talcous  class, 
ItU  \t  composite  magnesian  scliislus. 
^^  1917.  The  collection  that  Mr.  SUuvesent- 
hie  contains  a  stone,  with  a  label,  which  sig- 
1m  tbftt  Mr.  Werner  had  named  it  an  indis' 
it  variettf  0/  chlorite  slate.  Perhaps  in  lhi» 
tance,  as  in  the  former,  Mr.  Werner  assigned 
(name  from  specimens  different  from  what  L 
seived.  In  fact  these  are  stil!  farther  retnoved 
Bl  chlorite. 

?*T1ie  rock  before  me,  and  of  which  I  possess 
D  large  pieces,  is  of  a  hiack  inclining  to  green* 
I'fracture  is  laminiH',  with  plates  often  undu- 
bd,  very  thin,  separable  into  very  fine  flakes, 
sdirection  of  which  varies  In  different  parts  of 
e  same  piece.  This  fracture  is  indifferently 
igfat,  and  of  a  lustre  inclining  to  the  unctuous, 
well  as  its  touch.  It  is  translucent  on  its 
ges,  to  the  thickness  of  half  a  line;  the  very 
e  laminEB  appear  white  and  colourless:  but 
ose  which  are  thicker,  when  looked  through, 
pear  of  a  beautiful  leek  green. 
"  This  stone  is  soft,  and  may  be  scratched 
m  with  the  nail ;  the  streak  being  of  a  whitisli 
!y)  but  little  brilliant.  Moistened  by  the 
athj  it  exhales  a  strong  earthy  smell.  Its 
;cific  weight  is  2,905. 


1 


313  DOMAIM    IV.      TALCOUf. 

^'  Exposed  to  the  blow-pipe,  this  stone 
with  difficulty  into  a  greenish  grey  glass, 
transparent,  which  forms  a  globule,  of  the  tath 
of  a  line  at  most. 

^'  It  has  therefore  no  resemblance  with  chlo- 
rite, and,  being  obliged  to  give  it  a  name;  I  have 
called  it  laminar  magnesian  schisius. 

^'  We  find  enclosed  in  this  stone  !  % 

of  crystals  of  the  rayonnant,  or  strahlstt 
I  have  described  in  the  preceding  parag 
and  some  detached  crystals  of  octahedral 
It  is  found  at  Weysler  Stoude,  in  the  valkj 
Urseren." 


MODE  III.    MICAREL  SLATE. 

Distmetioiu.       This  has  commonly  been  confou 
mica  slate,  and  has  the  same  genei 
ancc;  the  spangles  having  however 
more  of  the  silver  lustre,  and  in  othei 
more  of  the  unctuous  cast  of  talc,  t 
servable  in  mica  slate,  where  the  n 
strongly  impregnated   with   iron.     It 
the  usual  adjuncts  of  laic,  and  seldom  c 
garnet,  or  the  other  siderous  substances,  I 
found  in  mica  slate.    In  decomposition,  it 
times  forms  plates  or  illinitions  of 
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ireen  plates  of  quartz.  It  abounds  in  all  the 
Rimmve  countries,  but  has  act  yet  been  distin- 
}Dished  froDn  mica  slate. 

i-  Aspect  1.  Micarel  slate,  from  the  bed  of  the 
Stupes,  near  Sirinagur. 

The  same,  from  the  Alps. 
.  The  same,  from  Scotland. 


Aspect  2.    Dendritic,  from  Spain. 


►  MODE  IV.    STEATITE. 

.  This  substance  so  much  resembles  fine  soap. 
mat  in  Cornwall,  where  it  abounds,  it  is  com- 
moTily  called  soap-rock. 

Texture,  compact,  finely  granular,  and  unc- 
tuous. 

Hardness,  cretie.  Fracture,  sometimes  un- 
even, sometimes  conchoidal.  Fragments,  amor- 
phous, blunt. 

Weight,  carbonose. 

Lustre,  dull,  unctuous,  sometimes  glimmer- 
ing, with  particles  of  uiicarcl.  Translucent  on 
the  edges. 

The  most  common  colour  is  white,  sometimes 
delicately  streaked  with  red,  so  as  perfectly  to 
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resemble  marbled  soap.     It  also  occurs     ey 
greenish,  and  more  rarely  yellowish,  and 
times  dendritic,  or  spotted*. 

Klaproth  has  analysed  the  steatite  of  Co 
wall,  of  which  he  gives  the  following  acOMiot: 
Of  the  <<  The  steatites  of  Cornwall  (taieum  imectk, 

Linn.)  occur  at  the  Cape  Lizard,  in  Mpcniiiie 
mountains,  which  it  cuts  through  in  smaHifcr- 
pendicular,  or  rake  veins.    The  finest  sort  oCit 
is  white,  with  bluish  or  reddish  spots,  n 
marble.    When  fresh  from  the  mine  it  is 
that,  like  soap,  it  may  be  abraded 
knife.     It  is  used  in  making  porcelain.    1 
working  of  these  mines  is  carried  on  bj 
House  of  the  porcelain-manufacture  at 
cester,  which  pays  <£20.  sterling  for  t 
20  cwt.,  because  the  bringing  it  out  to 
is  extremely  uncertain  and  dangerous, 
pentinc  rock  breaking  in  so  frequently.    1      ^ 
also  occurs  in  these  mines  another  sort 
fine,  and  having  spots  of  iron  ochre  3 
a  third,  brown-red  variety,  mingled 
Not  far  from  thence,  at  liuan  minor^  also 
pentiite,  there  is  found  both  a  grey-whi  t' 

light  slate-blue  soap-rock,  or  steatite, 

*  The  dendritic  occurs  in  Saxonv.  and  near  Kitdrummv,  I 
land.  ' 
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rhitish  steatite,  crossed  by  calcareous  spar, 
ich  git-es  it  a  smooth  hhining  fracture. 
'•  It  was  the  first,  finest  sort  of  steatites,  that 
0  the  subject  of  the  following  analysis." 
pTIie  result  is,  silex  48,  magnesia  20,  argil  14, 
fd  of  iron  I,  water  15*. 

Da.  Costa  has  given  more  particular  iaform- 
Ki  concerning  the  soap>rock  of  Cornwall. 
'•  The  soap-earth,  or  steatites,  is  found  in  a 
ikly  creek,  not  much  above  a  mile  to  the  north- 
Hi  of  the  Lizard  point:  the  sand  is  very 
jl^oth  and  pleasant,  of  a  mixed  colour,  light 
|#blue,  and  when  the  tide  is  out,  aifords  mauy 
rfeing  atKl  winding  passages  betwixt  the  rocks, 
n.blue,  ami  the  vast  masses  of  cliff,  which  the 
ikDce  of  the  sea  has  separated  from  their  mo- 
tor land,  and  from  (■atii  other.  There  are  also 
vo  grots,  one  called  Kjnas  hole,  into  which 
lose  sandy  walks  lead ;  but  in  them  nothing 
msrkable  is  to  be  found,  not  even  marine 
ants,  it  being  altogether  too  often  washed  by 
e  tides  on  the  surface  of  these  rocks.  There  is 
rinkled  here  and  there  a  smoffth,  fat,  and  seem* 
jly  unctuous  kind  of  incrustation,  in  colour 
d  feeling  much  like  to  the  natural  appearance 
bees'-wax,  or  tallow,  and  much  of  the  same 

■  .An;^l.  E=».  i.46?. 
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nature  with  the  white  part  of  the  soapy  rod 
but  whether  it  exudes  from  the  crevices 
rocks,  several  of  which  have  little  cl     ks 
with  this  heterogenous  matter),  ca 
ting  what  they  contain,   or  whether 
stance  is  first  washed  off  by  the  i  t 

veins,  and  is  again  returned  by  t 
waves,  till  it  incrusts  the  rocks,  tii 
inquiries  only  can  determine."* 

'<  Most  of  the  stones  within  reach 
are  covered  with  an  adventitious  and  i 
tiful  enamel ;  red,  white,  green,  yi 
lucid  scales,  sometimes  riding  on 
different  crusts.     In  the  eastern 
cove,  as  the  Cornish  people  call  it,      c 
substance  of  the  rocks,  and  the  si 
are  more  gritty,  and  being  soft,  en 
of  a  reddish  colour,  mixed  with  v< 
like  marble ;  and  the  purest,  and  m 
lying  in  veins  like  metals.     It  is  1: 
ticularly   called   the    soapy   rock; 
unctuousness,  smoothness,  and  i 
greatly  resembles  the  finest  kind  of  a 

"  The  veins   of   steatites    are    of 
breadths;  some  run  under  the  S( 
the  top  of  the  cliff,  and  some  through 

•  Da  Costa,  37. 


^  iuto  the  country,  and  seem  in  their  course  to 
Ibss  the  tin  loads. 
It'*  Kearer  the  Lizard  than  the  soap  rock  is 
nother  cove  called  Pintrith,  which  affords  a 
•reyish  impure  steatites,  spotted  with  black. 
'  "  The  uew  soap  rock,  lately  discovered,  is  at 
lew    Grez,  or  Grez  cove,  in  the  tenement  of 
£ynas,   in  Mullioii   parish :    it   is  about  three 
mle«  from  Mullion  town,  and  about  a  mile  from 
ibe  old  soap  rock,  or  cove,  which  lies  farther 
l^thward.     The  entrance   into   the  creek  or 
IDTC  is  rery  steep,  craggy,  and  horrid :  on  the 
ight  hand  (in  descending  into  the  creek)  the 
Bib  are  crested  with  naked  rocks,  or  cairns,  as 
be  Cornish  people  call  them :  the  sides  have 
Am>  many,  but  they  are  small.     About  half  way 
down  the   cove,  a  vt-ry  small  current  of  water 
traverses  it,  in  a  very  serpentine  manner,  and 
discharges  itself  near  the  load,  or  principal  vein 
of  the  steatites.     On  the  right  hand,  as  you  de- 
scend the  cove,  it  grows  more  craggy  and  much 
narrower;  and  a  ftw  yards  lower,  on  the  same 
side,  lies  the  main  vein  or  load  of  steatites.    The 
various  sorts  are  all  blended  together  in  spots, 
sometimes  in  greater   quantities  in   one  place 
than  in  another.     In  the  white  and  red  veined 
steatites,  pieces  of  a  compact,  hard,  slightly  pel- 
lucid, sparry  substance,  are  frequently  found: 


3ir 


the  main  vein,  or  load,  is  about  eight  feet      i 
it  does  not  consist  purely  of  the  steat 
also  holds  quantities  of  rubble,  or  f 
a  hard,  smooth,  dusky,  greenish,  r 

loured  talcy-like  fissile  stone,  called      ' : 
habitants  a  variegated  killas.   Some  weces 

of  white  spar  are  also  met  with,  y. 

About  two  hundred  paces  higher,  i 
hand,   I  found  a  soft  and  very  gn 
coloured  steatites:  in  the  sides  of  t    m        j, 
that  is,  of  the  solid   strata  which  e 
vein,  and  intermixed  with  it,  lay  a  redd 
steatites,  but  the  straw-coloured  kind         n 
greatest  quantity :  further  down,  near  t 
of  the  sea,  the  steatites  load  has  been 
larly  traced,  and  makes  a  course  of 
teen  inches  wide  between  regular  sides: 
hand  side  of  the  cove  is  quite  per 
and  consists  of  a  hard  black  stone, 
divided  into  strata  bv  small  horiz( 
placed  at  great  distances  from  each      tcr.   1 
other  sides  of  the  cove  are  more  open  a 
the  sea  beats  strongly  into  the  creek, 
low  water  has  a  small  sandy  beach."* 

Of  this  substance  there  are  two  very 
structures ;  the  soft,  already  mentioned, 

•  Da  Cost!,  37* 
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To  the  last  the  followiog  interestiilg  ©b- 
ions  of  Patrin  cliiefly  refer;  and  they  are 
lore  freely  extracted,  because  his  works> 
bose  of  Saussure,  though  of  the  greatest 
Ituce  to  the  science,  have  uever  been 
^led,  aud  remain  new  to  the  mere  English 


"here  is  often  so  little  difference  betweea 
and  steatite,  that  Saussure,  who  was  so 
acqoaioted  witli  rocks,  sometimes  uses 
two  denominations  in  speaking  of  the 
Bobstaiice;  or,  at  least,  he  calls  steatite  ^'™[i,\**"'* 
jbstance  which  forms  the  base  or  the  paste 
te.  The  greatest,  or  the  only  difference 
>  in  fact,  exists  between  them  is,  that 
9  is  a  more  simple  and  more  homogenoua 
Mind,  and  that  it  is  also  more  unctuous, 
illitc. 

t  may  be  said,  that  steatite  is  to  the  ol- 
'hat  cornceiuie  is  to  porphyries.  It  is  a 
which  contains  crystals,  or,  at  least,  dis- 
particles,  of  mica,  talc,*  sometimes  of  as- 
I  or  amianthus;  as  the  base  of  porphyries 
hs  crystals  of  felspar,  schorl,  and  grains  of 
:.  Steatite  is  even  observed,  as  that  of  the 
it  of  Rotii-liorn,  near  Mount  Rosa,  which 
ns  grains  of  felspar;  and  this  mixture  also 
ollite. 
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*'  A  steatite  is  found  in  Corsica,  whit 
solid,  of  an  even  tissue,  of  a  uniform  olive-g 
colour,  semi-transparent  and  unctaous:  it 
ivhat  the  Germans  call  nephritic  stone^  od 
count  of  its  resemblance  to  the  jad  of  the  r 
of  Amazons,  which  has  that  name  by  exc    • 
lence.    This  steatite  is,  with  a  slight  ^ffierence 
of  colour,  exactly  like  the  lard-stone  of  CUnt; 

"  Saussure  gives  the  description  of  a  rieidte 
of  St.  Gothard,  which  he  calls  asbestifonn  steitr 
ite  :  it  is  very  interesting,  because  it  shows 
transition  of  one  stone  to  another. 

"  It  is  of  a  grey,  approaching  to  y 
^  green,  and  it  much  resembles  asbestos* 

fibres  are  much  larger,  softer,  and  mi    i 
tuous.     Its  longitudinal  fracture  sh( 
fibres,  parallel  to  one  another,  irrej      \Aj 
matic,  as  much  as  three  inches  long:.! 
tre  middling,  sometimes  bright ;  but 
to  a  bed  of  talc,  which  covers  the  f 
stone. 

*^  Its  transverse«fracture  is  uneven,  • 

translucent  on  its  edges :  soft,  and  scratc 
the  nail.  The  small  fragments  melt 
blow-pipe  into  a  black  globule. 

*'  It  is  then  evidently,  Saussure  says, 
intermediate  between  talc,  steatite,  and  i 

*'  Rome  de  Tlsle  mentions  a  greenish  st    ^ 


If  Corsica,  crystallised  in  hexagonal  plates, 
iced  horizontally ;  and  which  are  only,  he 
W3,  distinguishable  from  mica  as  they  are 
^er,  and  are  oily  and  unctuous. 
►**  I  have  similar  crystals,  which  are  found  in- 
min  topazes  and  emeralds  of  Siberia;  and  as 
teerccive  the  insensible  transitions  from  pure 
ica  to  this  unctuous  mica,  I  look  upon  this 
M  as  a  simple  modification,  or  perhaps  the 
imtiDceiDCnt  of  the  decomposition  of  the  real 
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B'*Sau8sure  has  observed  on  Mount  Cervin, 
m  Mount  Rosa,  a  steatite  which  he  has  called 
■cular.  It  termiuates  the  last  rock  before  the 
(bw.  He  has  given  it  that  name  because  its 
Mkceis  as  smooth  as  a  mirror,  and  as  polished 
B  this  species  of  rock  admits.  Its  colour  is  a 
Sy  dai^  bottle-green ;  its  fracture  irregularly 
faistose  j  it  is  soft,  and  is  easily  scratched  with 
jrey  streak*. 

"Saussure  has  elsewhere  seen,  and  particu- 
rly  near  the  convent  of  Mount  St.  Bernard,  a 
•ge  rock  of  a  quartzy  nature,  whose  entire 
rface  is  polished  so  as  one  may  see  one's  self 
it,  as  in  a  looking-glass.  He  justly  regards 
is  phenomenon  as  an  elfect  of  crystallisation. 
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**  I  have  found  in  the  lead-mine  3 
of  Kadai'nsk,  in  Daouria,  near  the  ri 
steatite  of  a  very  remarkable  1 
of  a  tolerable  firmness,  it  it : 
drawing  the  finger  along  its  sor 
the  same  gloss  as  it  would  to 
It  is  of  a  perfectly  homoge       1 
composed  of  very  distinct 
half  a  line  to  a  line  in  thii 
are  of  a  beautiful  milk  wfa     » 
an  ochre  yellow.    These  layers, 
torted,  are  parallel  among  th 
generally  presents  seg         s 
cles,  the  stone  has  the  ap; 
wood. 

*<  I  had  brought  away  two  8 
wished  to  wash  one  of  them ;  but 
wet  before  it  broke  into  little  i 
of  a  pea,  all  the  fi*actures  of 
fectly  conchoidal,  and  the  an 
The  mark  of  the  layers  has  al 
appeared  in  these  fragmen 
sumed  a  uniform  tint,  between 
The  thinnest  fi^gments  are  ti 
edges."* 

This  stone  must  resemble  the  * 
described  and  figured  by  Wallerius. 

*  Patrin  Min.  i.  IQS. 


Aer  steatite  chiefly  occurs  in  veins  in 
Bf  and  In  nodules  in  basaltin*  and 
»■:  but  the  harder  forms  rocky  masses, 
jriwtance  could  not  liave  appeared  with 
( in  the  present  treatise.  The  rock  of 
the,  described  by  Saussure,  may  Gerv« 
UDple:  be  discovered  it  on  his  journey 
Nice  and  Genoa,  on  the  sea-shore,  of 
ifeof  Id  or  90  feet.  The  exterior  surface 
p:  here  reddish,  there  of  a  silvery  hue, 
!r  soft  to  the  touch. 

riits  in  irregular  fragments,  rather  ap- 
I  to  the  rhomboida].  Us  fracture  is 
..irregular,  and  otherwise  rery  like  its 
■irfaoi;:  it  gives  a  grey  streak  j  is  soft, 
er  heavy ;  odour  earthy ;  easily  melts 
ej  glass,  which  sinks  on  the  support; 
effect  on  the  magnet, 
rock  composed  of  this  stone  is  divided 
of  spar  and  quariz;  and  this  last  con- 
places,  pieces  of  green  hornblende, 
e  parts  of  this  rock  are  of  a  bright  deep- 
alet  colour.  The  fracture  presents  schis- 
linie,  irregular,  small,  and  often  con- 
the  streak  is  of  a  reddish  grey;  like 

ecimens  of  this  kind  are  brought  from  the  isle  ofiRach- 
lorth  of  IreUiiit,  celebrated  as  the  retreat  of  Robert  I. 
land  fraoi  the  EngLiiih  potver. 

y  2 
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the  other,  it  is  soft,  rather  heavy,  and  veiy 
ble,  but  its  glass  is  black,  while  that  of  t 
is  grey ;  it  is  doubtless  a  saperabur 
which  gives  these  pieces  their  red  \ 
causes  their  glass  to  be  black ;  but 
under  the  form  of  oxyd,  or  what 
for  neither  does  this  stone  afiect  tl 

*^  This  rock  is  succeeded  by 
and  of  the  same  nature,  on  which  8 
chapel,  dedicated  to  St.  Andrew, 
it  the  name  of  Scoglio  di  St.  Andrea. 

^*  This  rock  stretches  along  the 
afterwards  covered  by  a  grai 
similar  to  that  of  La  Garde,  ^  13^ 
that,  splits  in  small  polyhedral  £ 
gular,  the  faces  coloured  by  ferru 
cences,  and  which  falls  like  it  in      : 
This  same  stone  is  still  seen  in  tl 
Peggi."*  ii  ■' 


.  *. 
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White  soap-rock,  from  ComwalL 
^  The  same,  mottled  ^vith  red  or  blne^ 
^ame  country. 

The  same,  rather  harder,  from  Portsoyj 

land. 

•  Saust.  §  1357- 
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same,  with  elegant  variegations  of  red. 
)Bme,  greenish,  in  serpentine. 

steatite,  with  black  dendrites,  from  Sax- 

Bn  mentions  a  massive  steatite,  which  is 
iextensive  strata  at  Thierschein;  but  he 
:  distioguish  between  the  soft  and  the  hard 

iatite,  crystallised  In  hexahedral  prisms  of  a 

0  SU6,  terminated  by  six  planes,  the  edges 
Iby  the  meeting  of  the  lateral  and  acumi- 
ikoes,  truncated,  but  in  other  respects  cir- 
leed  as  usual,  in  massive  steatite,    ironi 

1  place."  t 

■BfLtite,  called  Spanish  chalk,  but  probably 
tAIps  of  Dauphiiiy. 

rteatitc.  from  New  Caledonia,  where  the 
mix  it  with  their  food.  This  custom  is 
»wn  to  the  savages  on  the  Orinoco;  nor 
mown  in  the  German  country  of  Lusatia. 
abs  are  said  to  use  it  in  their  baths  instead 
,  and  it  is  also  used  as  fullers'  earth, 
ite,  in  basalt,  from  Skey,  and  other  western 
Scotland. 
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DittiBctions.       goft  Steatite  may  be  scratched  wMi 
but  when  the  coherence  is  such  that  tl 
does  not  yield  to  the  knife  of  c     ^ 
sometimes  of  steel,  it  must  assui 
hard  steatite;  the  hardness  exte     i 
gypsic  to  the  marmoric,  and  even  to 
It  must  here  be  premised  that  the 
idols,  formerly  supposed  to  be  of         n 
ite,  are  now  known  by  chemical  analy 
entirely  to  the  Argillaceous  D 
among  many  others,  of  the  insui 
nal  characters,  and  tliat  mineralogy  < 
certain  light,  except  from  the  lamp 

Aspect  1.    Compact.    Hard  stea 
ing  to  serpentine,  of  a  dark  green 
chloritCi  from  Silesia. 

Of  a  pale  green,  with  black  lines, 
of  Dauphiny. 

The  early  writers  sometimes  c 
steatite  with  ollite. 

Aspect  2.     laminar.     The  plates 
monly  curved,  and  occasionally 
fracture.     It  is  translucent  on  t 


ftixaes  entirely.     Mr.  Kirwan  calls  it  foliated, 

ttriated  steatite ;  and  says  that  it  is  generally 

ad  in  iadepciident  amorphous  masses,  some- 

ti  investiag  or  intersecting  serpentine. 

f  Leek  green,  inclining  to  olive  green,  curved 

Med  steatite,  from  Norway.  * 

•  Mountain    green,    partially   sprinkled    with 

ik,  foliated  steatite,  from  Zobliz."! 
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Cextiire,  earthy,  rather  schistose.  ' 

p^ness,  cretic  or  gypsic.  Fracture,  un- 
n,  somewhat  slaty.  Fragments,  amorphous, 
0,  oflen  laminar. 

Ifeight,  carbonose,  sometimes  granitose. 
Lustre,  dull,  sometimes  glimmering,  unctuous. 
Htke;  if  translucent  on  the  edges  it  approaches 
hard  steatite. 

The  colour  is  often  greenish  grey,  or  blackish 
;en-,  sometimes  yellowish,  or  reddish.  It  is 
£n  spotted,  like  a  snake,  whence  the  ophites 
the  ancients,  which  certainly  belonged  to  this 
id,  and  not  to  the  green  porphyries,  as  has 
herto  been  supposed  by  a  long  train  of  mi- 
ralogists,  copying  each  other.     It  difiers  from 

•  Lcske,  131.  t  lb. 
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serpentine,  by  the  grain  being  finer  and  ftllerj 
and  is  more  easily  cut  with  a  knife. 

That  of  Chiavenna  has  been  | 

Weigleb,  who  found,  magnesia  £    »         :i 
argil  6,  iron  15.    Who  would  snpp 
analysis,  that  Werner  should  p^ 
stance  among  the  argillaceous» 
contempt  for  chemical  principles, 
alone  afford  any  solid  foundation  for 
as  when  he  places  the  corindon  gems 
the  siliceous,  though  they  do  not  contain 
atom  of  si  I  ex !    The  paternal  love  of  1 
system  must  be  violent  indeed,  ih      a 
such  contempt  of  every  principle 
science  has  been  founded. 

This  substance  has  commonly 
lapis  ollaris,  which  has  been  translated 
from  the  use  to  which  it  has  been     i         i 
Ancient.     fj-Qjn  remote  antiquity,  Pliny  i     nti 
the  stone  of  tlie  isle  of  Siphnus,  in  t 
Archipelago,  and  the  greenish  stone 
in  Italy,  were  both  used  in  his  tii 
vessels  for  cooking  food.    Wad,  in 
of  the  Borp^ian  museum,  mentions  sev 
tlan  monuments  of  oUite,  chiefly  8i 
The  varieties  are : 

OUite,  of  a  blackish  green,  with  grass  gm 
spots. 


'  Moot  V.    euiTt.  31^ 

Ike,  of  a  yellowish  green. 

'  an  olive  green,  with  larger  and  smaller 

.  of  a  greyish  black,  spots  of  a  liver  brown, 

mnall  specks  of  an  Isabella  yellow. 

lao  olive  green,  with  grass-green  spots. 

ni-trsinsparent,  of  an  emerald  green,  with 

Blar  oblong  spots  of  an  ochre  yellow.    This 

d  rather  seem  to  be  a  hard  steatite. 

'  a  greenish  grey,  with  a  cast  of  blue. 

Pa  yellowish  grey,  verging  on  Isabella  CO- 

'a  foliated  structure,  resembling,  as  he  adds, 
Bninar  steatite  of  Karsten. 
ID  other  relics  are  of  a  brownish  black,  and 
enish  black  ;  in  a  third,  mingled  with  a  few 
iigreen  spots. 

hi  learned  author  has  added  the  following 
nations: 

To  this  class,  which  affords  so  many  Egyp-  Thpbaic 
remains  in  the  Borgian  museum,  belongs 
Thebaic  stone  of  the  ancients,  which  con- 
ted  large  portions  of  mountains,  the  quar- 
being  mentioned  by  Theophrastus.  Pliny 
ibserved  that  it  was  black,  or  of  a  dark  co- 
and  marked  with  golden  spots  *.  He 
observes  that  it  yielded  a  juice,   whence 
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it  must  have  been  6oft»  and  was  used  i 
tars,  as,  from  its  natural  benignity,  it 
peculiarly  fitted  for  pounding  medici  li 

compare  these  indications  with  any  1 
stone,  we  shall  find  they  agree  with  tJ  , 

the  colour  being  frequently  black  ^      1 

sometimes  spotted  with  golden  mi 
nature,  and  used  for  mort^urs^  one  of 
being  of  that  description.'' 

It  has  already  been  mentioned  in 
tion  of  green  porphyry,  that  the  T         i  o 
of  Lucan,  and  the  dark  ophite  of  !    inji 
spotted  oUites,  which  in  fact 
semblance  to  the  skin  of  a  snake  tl 
phyry,  to  which  the  appellation  1 
lessly  transferred. 
Boot^  Boot,  physician  to  the  emperor  '.  X 

1576—1612,  published  a  treatise 
stones,  certainly  very  able  and 
period,  for  he  was  the  first  who, 
the  diamond  (lib.  ii.   c.  1.  p.  117.  ■ 
8vo.),  remarked  that  it  belongs  to 
mable  substances ;  an  idea  also,  u; 
ferent  and  original  grounds,  ado 
great  Newton.    This  author,  a£ 
oscorides  and  Pliny,  observes  t 

a  grey  stone,  found  at  Zoblitz,  a 
making  pots  or  vases,  and  the  re 


ophite. 


eal  ([Oftlitiefi  continued  to  his  day.  The 
t  of  Zoblitz  in  Saxony  are  still  well  knowa> 
IBt,  )□  his  treatise  on  Gems,  1647,  STOi. 
{8i  rather  confuses  the  question,  as  usual 

commentators,  but  quotes  Gesner,  who 
lithe  fountain  of  the  error,  that  ophite  is  a 
I  marble,  or  porphyry,  owing  to  his  merely 
ifig  one  sentence  of  Pliny,  without  adding 
ittbsequent  context.  Laet  says,  that  he  re- 
•d  ffoiQ  Crusius  a  fragment  upon  which  he 
iWritlen,  *'  A  fragment  of  the  cup  of  Ed-  ' 
[IV.  King  of  England,  formed  of  the  stone 
i  ophites,  useful  against  poison,  the  gifi  of 
f  organ,  158 1 ."  Th  is  fragment  was  of  a  dull 
n  colour,  very  little  traniAlucent,  sprinkled 

crystalline  spots  of  a  bright  green,  and 
:y  conspicuous  if  lield  before  the  light.  This 
have  been  a  serpentine,  or  ollite,  with  hex- 
lal  spots  of  gieen  mica,  or  steatite.  The 
leous  application  of  the  term  ophite  by  the 
test  mineralogists,  for  more  than  a  century, 
excuse  even  a  repeated  confutation. 
be  oliite  of  Como,  which  is  still  in  use,  is  of 
tliated  texture,  and  greenish  grey  colour, 
t  of  Saxony,  used  for  tea-caddies,  milk-pots, 
several  other  purposes,  is  of  a  greenish  grey, 
.  irregular  veins  and  spots  of  black.  The 
e  house  of  Inverary,  the  seat  of  the  duke  of 
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Argyle,  is  constructed  with  a  dark  ollite»  of  whick 
there  are  quarries  in  the  neighbourhood;  sod 
which  has  likewise  been  formed  into  punch-bowli 
and  vases.  It  is  also  said  that  the  cadiednd  of 
Bergen,  in  Norway,  is  built  of  ollite. 

In  the  middle  ages,  Chiavenna  had  suppluted 
Como  in  this  article  of  commerce,  the  qouriei 
of  ollite  being  at  Pleurs,  a  town  about  two  wks 
to  the  north-east;  but  the  excavations  were  ooD- 
ducted  with  such  little  care,  that  in  1618  the 
hill  fell  down,  and  buried  the  city,  with  the 
greater  part  of  the  inhabitants^.     Near  Oiela, 
in  Corsica,  ollite  is  found  of  a  bright  olive gReD, 
and  is  worked  by  the  lath  like  the  othen  9/^ 
ziere,  in  his  interesting  memoir  on  the  vaD^rf 
Cosseir,  in  Egypt,  mentions  that  the  Anbimb 
little  vases  of  an  ollite,  which  they  find  indut 
country.    The  celebrated  calumet  t,  or  pipe  of 
peace,  of  the  American  savages,  is  of  agiceniA 
grey  ollite,  with  reddish  veins  and  spoti^  9ai  u 
cut  with  the  knife  into  a  not  inelegaiA  9am% 
with  a  second  cavity  adapted  to  receive  ikng. 
reed,  which  serves  for  what  is  called  the  rtoe. 
On  the  west  of  the  Missouri  the  savages  are  nii 
to  use  a  red  serpentine  for  the  same  parpoeei 

*  See  the  affecting  detail  of  this  e\'ent  in  Burnet*!  uaitli. 
t  So  called  (torn  the  French  chalumeau. 
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b  the  calinapy  use  of  oHite  unknown  among 
I  rude  tribes. 

reenisb  grey  ollite,  spotted  with  golden  mi- 
hnn  Egypt. 

be  same,  spotted  with  green  scales,  from  the 
r. 

le  same,  spotted  with  black,  from  the  same. 
aese  varieties  belong  to  the  real  ophites  of 
mcients. 

reenish  grey  ollite,  with  black  veins  and 
1,  from  Zoblitz,  in  Saxony. 
[Itowisb,  from  the  same. 
^t  grey,  from  the  same. 
iesame,  from  Como. 
dlow  and  green  ollite,  from  Finland, 
mten  has  the  following  specimens: 
Greenish  white,  reflecting  changeably  into 
[y  white,  pot-stono,  from  Ochsenkopf. 
Greenish  grey,  spotted  with  reddish,  pot- 
;,  from  the  same  place. 
Very  thtn    slaty  pot-stone,  with   inlaying 
lets,  from  Tyrol. 

Thin  and   curved  slaty  pot-stone,  mixed 
quartz,  from  the  same  place. 
Very  thick  and  curved  slaty  pot-stone,  from 
senkopf." 
lese  examples  are  rather  singular,  and  -the 
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first   may    possibly   be    the   white   ophite  4 
Pliny* 

Ollite,  in  rude  pots,  &c.  from  the  extras 
northern  regions  of  America. 

The  same,  formed  into  the  heads  of  ei/HieCa^ 
or  pipes  of  peace,  from  North  America. 
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Chmeten,       Texture,  small-grained,  compact* 

Hardness,  marmoric.    Fracture,  : 
even,  sometimes  scaly,  sometimes        ^"^  t 
choidal.     Fragments,  amorphous,  rat 
Weight,  granitose.  sometimes  sider 
Lustre,  duU,  sometimes  rather  glh 
Opake;  often  faintly  translucent  ou  t 
The  colours  of  this  noble  rock  are; 
rich  and  various.    They  are  thus  e 
by  Mr.  Jameson : 

<*  Its  principal  colour  is  green,  of  wUdi  it 
presents  the  following  varieties :  le^     i  lal 
olive  green ;  from  oil  green  it  passes 
tain  green,  and  greenish  grey ;  fr 

*  Saunure  ny8>  §  17t4,  that  near  Zumlodip  i 

tliere  it  a  quarry  of  ollite,  the  stone  being  o 
translucent  talc,  grey  mica,  little  pyrites  of  « j  m         'j 

times  iridescent,  and  a  little  lime. 
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to  greenisti  black ;  from  greenish 
les  into  blackish  green;  sometimes 
Uow,  and  rarely  yellowish  brown : 
of  which  it  presents  the  following 
ood  red,  brownish  red,  peach-blos- 
I  scarlet  red. 

ich-blossotn^  and  scarlet  red  colour, 
L 

bur  is  seldom  unifisrin;  there  are 
-eral  colours  together,  and  these  are      _J^ 
striped,  dotted,  and  clouded  delinC" 

Aiitire  rock,  and  appears  to  be  9tr»-  Fnmiiive. 
ike  granite,  very  indistinctly.  It  is 
it  geological  observation,  that  Boroe 
:ularly  the  calcareous,  assardC  lAie 
of  being  stratified,  by  incipient  de- 
,  as  Ramond  remarked  in  the  Py- 
t  may  not  even  this  circunwtance 
d  as  a  proof  of  origi  nal  stratification, 
ered  more  apparent  by  the  decay  of 
arts;  as,  if  there  were  no  origin^ 
,e  humidity  to  enter,  the  decompo- 
only  occasion  irregular  crevices? 
nd  his  disciples  have  observed  near 
between  the  formations  of  trap  or 
I  serpentine.  When  the  former  con- 
cess  of  magnesia,  it  becomes  a  re- 
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markable  pierre  de  come  of  Saussure»  here  i 
Saussurite,  in  honour  of  that  great  observer. 

Patrin  is  perhaps  the  only  professed  wri 
mineralogy  who  has  enlivened  bis  mbje 
variety  of  illustration;  and  as  his  woric 
bably  never  appear  in  the  English  lasguhf^  his 
descriptions,  which  often  contain  aneoAolfB  de- 
rived  from  his  own  extensive  traveb,  wxtfpnu 
with  the  less  hesitation, 
mrin's         ^<  Serpentine  owes  its  name  to  its  cbloar;  it 
is  generally  green>  often  spotted  with  lAiki 
yellowish,  brown,  and  sometimes  reddish  ibvIk 
which  gives  it  some  resemblance  to  theiloieF 
serpents.     Its  green  colour  is  owing  to  ink 
which  is  abundant  in  it^  and  but  little  ctjfgh 
nated*. 

^'  It  is  generally  opake ;  but  some  of 
are  occasionally  semi-transparent.    T 
very  hard,  it  receives  a  fine  polish^ 
unctuous  appearance,  like  jad. 

"  Serpentine  is  a  primitive  rock ; 
tion  has  been  a  little  posterior  to  tt 
granite,  for  it  is  very  rare  to  find  t 
It  has  been  contemporary  with  that  of  m 
and  calcareous  schisti,  with  which  it 
times  seen  confounded,  whether  in  tl 

*  This  seemi  rather  doubtful. 
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inct  beds,  but  whicb  alternate,  and  are 
ically  overlaid,  the  one  on  the  other, 
irpentine  is  rather  more  abundant  in  na- 
un  traps  and  coni^eTines ;  and  mucli  more 
jl  porphyries. 

,is  generally  fonnd  in  amorphous  masses, 
orphyries,  and  seldom  in  distinct  beds. 
U  chains  of  hills  or  mountains,  but  little 
3d}  at  the  foot  of  great  granitic  chains:  it 
f  rare  to  find  it  in  very  lofty  mountains, 
fll  more  rare  to  see  it  form  beds  (arrects) 
ashing  a  vertical  position,  a  position  so 
PD  to  micaceous  schisti. 
r  regard  to  the  liltle  elevation  at  which 
tine  is  generally  found,  there  is  an  excep- 
lerhaps  unique  and  very  remarkable,  in 
t  Rosa,  where  there  are  summits  which  MoamED^a. 
ud  the  central  part  of  that  mountain, 
are  composed  of  serpentine,  although 
;levation  is  from  1500  to  170O  fathoms,  and 
■ds;  and  what  is  also  very  remarkable,  is, 
he  beds  of  this  rock  are  there  in  a  position 
often  horizontal.  But  even  this  position, 
le  presence  of  serpentine  at  this  great  ele- 
,  are  owing  to  the  same  cause,  which  I 
explain  in  treating  of  geology ;  for  this 
tain,  become  famous  since  the  travels  of 
ire  to  that  region,  and  which  is  one  of  the 
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most  extraordinary  existing,  is  also  one  of  tb 
which  will  throw  the  greatest  light  on  the 
tery  of  the  formation  of  primitive  mounti 

<*  Europe  is  that  part  of  the  terrestrial  g 
in  which  most  serpentine  is  found ;  the  w 
front  of  the  Alps,  which  looks  towards  Italy, 
offers  it  almost  every  where,  altbongk  these 
mountains  show  but  very  little  of  it  tomids 
Swisserland. 

**  It  extends  throughout  Italy,  where 
called  gabbro.     One  of  the  finest  is  that 
hills  of  Improneta,  near  Florence :  it  c 
good  deal  of  that  green,  semi-t 
satiny  substance,   which   Saussure 
smaragdite,  on  account  of  its  fine  c 
raid  green. 

^'  France  has  some  mountains  of  i 
especially  in  Limousin. 

"  The  finest  serpentines  of 
Sierra-Nevada,  two  leagues  from  Gr 
have  a  green  base,  filled  with  glisi 
of  a  yellowish  colour.     Superb  c 
been  made  from  it,  which  decorate  t 
and  palaces  of  Madrid. 

^'  It  is  almost  entirely  wantii 
Asia,  with  the  exception  of  the  i         n 
the   Ural   mountains,   which 
from  Europe.    There  are  some      lb 


Mtnht  accompany  theit-  tnu^  Ibttowiri^ 
riMjtion  from  north  to  sontb:  >  Thiere  are 
la#''detached  branches,'  which  appear, 
Abbk.  which  is  not  far  from  those  nraim-t 

^\^,i.  .-.;■. 

tAwB  dence  to  the  river  Amnr,  that  ii 
ioi  aipace  of  aboat  a  thoosand  \eitgttai 
r''ai^  vestiges  are  found,  fn  the  gnol 
ftf  Altai,  Sayannesj  and  in  the  mouttUMi 
briit  ■  .  'n..  *    : 

»  terpentines  most  known  are  thtfte  of 
|,"i» Sweden,  and  of  Zeoblitz.in  Saxarl^ 
ifeh  vases  are  turned  of  every  kind,  iffatbh 
ladover  Europe*. 

e'serpentine  of  Bareith  is  filled  with  g^ 
ui  irregular  form,  generally  of  the  size  of 
they  are  sprinkled  in  an  equal  manner 
mass,  ami  when  the  stone  is  polished  it 
s  a  very  agreeable  mixture  of  spots,  of  a 
I  on  a  green  base.  Trinkets  and  other 
;nts  are  made  of  it. 

assure  has  observed  several  serpentines,  in 
>locks,  on  the  shores  of  the  lake  of  Ge- 
:hey  are  remarkable  by  their  specific  gra- 
fiich  is  greater  tliau  that  of  all  other  ser- 
s.     He  saw  some  soft,  and  some  hard. 

•  It  is  commonly  an  ollite. 

z  ii 
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The  softest  is  foliated^  and  its  specific  weig|yt 
exceeds  3000,  which  is  the  weight  of  orienlll 
jad.  It  is  this  softest  variety  which  the  bol 
resists  the  action  of  fire. 

''  Some  of  the  blocks  found  in  the  nJley  cf 
Chamouni  present  a  green  serpentiitt^  HHuMed 
with  white,  like  the  serpentine  of  Saxony;  odKn, 
a  green  serpentine  also>  but  mixed  with  dusng 
plates  of  green  talc,  threads  of  asbestoey  aiid  of 
brilliant  and  golden  amianthus,  with  hHinir 
crystals  in  the  form  of  flattened  parallelopipidft 
These  crystals  have  neither  the   hudnav  if 
schorl,  nor  the  characteristics  of  hoolbM^I 
they  melt  into  a  white  amel,  while  hontkirfft 
always  gives  a  black  glass.    The  platMofgiMl 
talc  are  infusible;  and  the  serpentiM 
constitutes  the  base  of  the  stone  rndts^  in 
bling  and  emitting  little  sparks. 

"  These  fragments  proceed  frc    1 1 
considerable  masses,  which  have 
by  time.    Saussure  saw,  near  Chiav 
country  of  the  Grisons,  entire  mooni 
pentine  and  ollite,  which  were  only 
coherent  blocks. 

*^  The  summit  of  the  mountain  of  C 
Genoa,  is  composed  of  a  serpenti 
sure  has  called  granular:  it  is  of  a 
green,  with  unequal  fracture, .doll,  i 
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Idfe  argillaceous  smell,  andaeltlng  niuler 

v-pipe  into. a  black  glass.    Its  ezterwr 

■thinth  a  coat  of  rust 

»^cMMerration  of  the  characters  of  this 

iMportant^  as  it  shows  the  truisition  of 

tm  to  comiennes.    It  is  absolutely  mid* 

men  these  two  sorts  of  rocks. 

vbedtf  of  this  serpentine  alternate  ia  tha 

in, with  beds  of  calcareous*  quartzy,  ^ad 

IDS  schistus ;  and  with  beds  o/  priautiTe 

tniountain  called  Roth  Horn,  or  Ked  Both Han>. 
nd  which  foces  Mount  Rosa,  toiwdf 
Crated  1506  fathoms :  it  is  composed 
Mct  serpentine,  divided  into  irregular 
t£  an  immense  size.  The  surface  of  this 
ne  becomes  red  by  the  action  of  the 
lere,  which  oxyginates  the  iron  it  con- 
the  highest  degree.  It  is  this  colour, 
elongated  form  of  this  mountgiio,  which 
ocured  it  the  name  of  the  Red  Horn, 
is  serpentine  is  covered  by  a  steatite,  of 
■reen  colour,  mixed  with  carbonate  of 
nd  grains  of  felspar.  On  this  steatite 
calcareous  micaceous  schistus  repose,  in 
he  mica  contained  is  more  than  one  half. 
ichisti  are  again  covered  by  serpentine : 
beds  are  nearly  horizontal,  a  little  raised 


^-^^^-- 
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towards  Mount  Rosa.     Geologists  will 
tiie  importance  of  this  observation. 
2Jj^*  "  Mount    Cervin,    another    mountain 

Mount  Rosa,  is  an  inaccessible  obelisk,  of  a  tri* 
angular  form,  which  is  elevated  to  thepn^gkm 
height  of  2309  fathoms  above  the  sei^  acooidfiig 
to  the  trigonometrical  measurement,  taksA  iridi 
the  greatest  exactness,  by  Saussure.    It  ii  com- 
posed of  three  distinct  masses,  piled  the 
the  other. 

'^  That  which  forms  the  summit  is  of 
Isabella  colour.     It  is  composed  of  i 
mixed  with  micaceous  schistus,  caU 
quartzy.     Saussure  has  thus  judged 
struction    from    other    neighbouring 
which  he  has  visited,  and  which  pr 
the  same  colour. 

^*  The  mass  which  is  under  this 
colour,  and  formed  of  gneiss  and  qi 
ceous  schistus.  Saussure  saw  some 
ments. 

"  The  third  exactly  resembles  t 
Saussure  found  that  it  is  also  of  ser 
ternating  with  calcareous  micaceous  i 

**  The  base  of  the  pyramid  is  of 
hut  of  a  confused  structure. 

"  I  repeat,  that  mountains  of  serp 
seldom  of  a  great  elevation;  and       t 


lOt  Nfount  Rosa  are  owiug  to  a  peculiar  and 
il  circumstance. 

'  One  of  the  most  remarkable  hills  of  serpen- 
i,  OD  account  of  the  phenomena  which  it  pre- 
ts,  is  that  observed  by  Humboldt,  in  1793i  ia 
ichain  of  mountains  which  separates  tlie  mar- 
riute  of  Bareith  from  the  Upper  Palatinate. 
■  This  hill  is  only  elevated  fifty  fathoms  above 

neighbouring  plains:  it  extends  in  length 
n  east  to  west,  its  skirts  consequently  are  to 
north  and  south. 

'The  rocks  which  crown  its  summit  are  of  a 
f  pure  serpentine,  which,  by  its  colour  and 
ited  fracture,  approaches  schistose  chlorite. 
s  divided  into  tolerably  distinct  beds,  and  re- 
M  on  a  veined  granite,  mixed  with  bom- 
ode. 

'  Humboldt  having  brought  his  compass  near 
«  rocks  of  serpentine,  saw  with  surprise,  that 

north  pole  flew  round  quickly  to  the  south. 

farther  observed,  that  the  rocks  of  the  north 
:livily,  and  those  of  the  southern,  have  their 
les  directly  contrary.  In  the  former  are  only 
nd  south  poles,  and  in  the  latter  north  poles. 
s  eastern  and  western  extremities  of  the  hill 
in  a  state  of  indifference,  and  do  not  mani- 

any  action  on  the  magnetic  needle,  though 
erwise  the  rock  affords  the  same  appearance. 
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**  In  the  magnetic  parts  of  this  hill  i 
rocks  are  also  observed,  which  have 
by  the  side  of  similar  rocks,  which 
strong  one.    Some  affect  the  neec 
tance  of  22  feet. 

'<  This  mountain  not  only  exerts 
the  magnetic  needle  in  its  whole  n 
other  mountains,  but  it  is  manifest 
small  pieces.    Humboldt  hasobserved, 
ments,  scarcely  visible,  are  briskly  moved, 
presenting  to  them,  one  after  the  other, ' 
of  the  weakest  magnet:  and  it  is  r 
that  a  substance  possessing  such 
larity,  has  not  the  least  attraction 
magnetised. 

**  Humboldt  convinced  himself  tl 
pentine  docs  not  contain  an  atom  of  i 
iron ;  all  which  it  contains^  and  wh 
it,  is  in  the  state  of  oxyd.     It  is  1 
to  explain  the  cause  of  so  remarl 
menon. 

**  The  specific  gravity  of  this 
much  less  than  that  of  others;  it  o     ' 
from  1900  to  2000,  while  the  ordii     y 
of  this  rock  is  2700,  and  even  reac 
sure  has  observed,  to  3000,  in  certain  va 
which  he  found  in  the  vicinity  of  the 
Geneva. 


Bhaienx,  the  chen^tf^wbo  baa  en- 
■Diself  in -a  succession  of  analyses,  «f 
M  locks,  found  that  serpeDtiiie  and  ol- 
MMposed  of  the  same  elements)  and 
lending  to  a  medial  sum  of  manjr  ana^ 
If  contain,  silex  S8,  argil  23>  magnesia 
«f  won  4,  water  II."* 
Hue  serpentine  seems  to  have  bcendt- 
DB-Ae  Italians,  who  howevo*  i4>plied  it 
ently  to  several  substances;  as  Uaok 
r  was  called  serpentina  nero,  uid  tte 
rphyry  serpeniino  aniicof.  The  name, 
•98  vague  at  first,  was  afterwards  coa-> 
;his  magnesian  rock,  to  which  it  is  most 
applicable,  fram  the  variegation  and 
1  appearance  of  the  colours. 
•  has  minutely  described  several  of  the 
erpentines,  particularly  that  of  Impru- 
;ar  Florence.  The  colours  are  white, 
:k,  yellow,  and  green  j  sometimes  uni- 
[uetinies  intermingled.  It  is  often  inter- 
y  small  veins  of  asbestos,  and  sprinkled 
imctuous  micarcl,  of  a  greenish  silvery 


i.  432.     Il   ij  siii^iljr  that  ihis  truly   learned  author 
:  followed  ihc  common  error  concerning  the  ophitei  of 
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Useful  in 
tbeirts. 


Nephritic 
stone. 


hne,  of  a  square  form,  and  not  hexagonal,  liks 
mica.     There  are  also  perpendicular  Teins,  fim 
six  to  twelve  inches  in  breadth,  containiiigltti 
following  substances:    1.  Farinaceoni  aleitik^ 
or  soap  earth,  white  and  green.     &  Chslk  of 
Brian^on.    3.  Fibrous  steatite,  pamg  to  at* 
bestos.    4.  Asbestos.    5.  White  and  gma  nu- 
anthus.     As  he  wrote  in  1772,  in  the  mere  dnm 
of  genuine  mineralogy,  his  names  are  moAU 
by  his  descriptions. 

As  serpentine,  like  ollite,  resists  fire,  it 
be  found  of  far  more  utility  in  domestic 
lie  monuments  than  marble;  yet  its 
been  unaccountably  neglected,  both  io 
and  modern  times.     The  beautiful 
of  Portsoy,  the  singular  white*veined 
Durness,  and  the  most  elegant  of  all  the 
that  of  Tirey,  with  the  fine  green 
marble  of  Anglesea,  might  supply  die  BiMuk 
empire  with  decorations  far  exceediag  tfcs  &• 
shionable  imports  from  Italy,  the  insipid  WmMcs 
of  Carrara  and  Sienna,  especially        %  fcrioi 
when  we  should  only  enrich  our  enei 

Serpentine,  like  the  other  mag 
impressed  the  ancients  not  irratioi     ly 
idea  of  medical  qualities.    Internally  they 
act  as  absorbents;  but  the  nephritic  sto 
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KMed,  when  only  worn,  to  cure  disejl«es  of 
reins,  or  the  Imnbago*.  This  nephritic 
1 18  oflen  found  in  flat  pebbles  on  the  shores 
ke  sacred  island  Hyona,  among  the  Hebudes 
■CotlBDd,  It  approaches  to  what  is  called 
the  giada  of  the  Italians,  and  is  also  found 
le  island  itself,  adjacent  to  fine  white  mar- 
As  jad  however  has  never  been  yet  ob- 
ed  to  constitute  a  rock,  but,  according  to 
imperfect  observations,  has  only  been  found 
rers  in  schistose  fragments,  whence  it  would 
I  only  to  form  thin  layers,  it  has  not  been 
itted  into  the  present  worV.  It  must  also 
bserved,  that  the  analyses  hitherto  given  of 
^RDbstance  are  not  satisfactory.  The  jad, 
di  forms  the  base  of  the  composite  rock 
!d  the  Corsican  green,  has  been  pronounced 
V^erner  to  be  a  ftlj^ite,  or  compact  felspar; 
if  the  analysis  of  tlic  younger  Saussure  be 
;ed,  it  contains  no  magnesia.  It  may  seem 
e  nearly  the  same  substance  with  the  icontte 
le  Chinese,  only  in  a  far  higher  state  of  in- 
ition.  This  substance  has  also,  by  some 
ers,  been  called  If/nnnite,  from  the  Lacus 
•anus,  or  Leman  Lake,  now  called  the  Lake 

According  to  other?,  the  stone,  or  gravel ;  in  which  senie  it  J* 
ly  iu<Klcin|ih]siciaiis.     bci:  Johnson. 
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6f  Geneva,  upon  whose  shores  it 
Saussure. 

Werner  and  his  disciples  have  a 
ancient  tiame  of  nephrite  to  jad, 
class  among  the  magnesian  rocks ; 
vide  it  into  two  sub-species ;  the 
is  brought  from  China  and  the  Elast*i 
they  call  beilstein^  or  axe-stone» 
brought  in  the  form  of  axes  from 
rica,  whence  it  might  strictly  be  < 
dental.     It  is  to  be  regretted  that 
mist,  no  Klaproth  nor  Vauquelin, 
the  various  kinds  ofjad,  though 
brated  beauty  and  utility ;  it  r 

certain,  whether  it  ought  to  be  n 
magnesian,  the  argiIIaceous»  or  wl 
not  even  be  an  unctuous  keralite,  i 
unctuous  quartz.     It  may  pert 
various  kinds  and  compositions, 
be  distinguished  by  new  appellat 
French  writers  have  called  it  feL 
jadien\f  which,  they  add,  is  thej 

*  Wad,  p.  23,  mentions  different  monumei      »fi 
which  one  of  a  leek  green,  which,  he  adds,  is  gu 
with  Persepolitan  characters.    Roziere  brought  f 
mcnt  of  red  granite,  marked  with  the  same  k        i, 
Dent  which,  if  I  remember  right,  he  discovered  in  the  ] 

t  Brard,  l66. 


■M 
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iw,  and  the  nephrite  of  the  Germans;  only 
ferent  from  other  compact  felspar  by  its  tena- 
r»  w^ghtf  and  unctuous  appearance,  while  it 
Its  under  the  blow-pipe  like  other  felspars. 
B  ab/e  and  ingenious  Haiiy  has  added  the 
Moite,  or  white  jad,  as  an  appendix  to  fel- 
r»  nnder  the  name  offelspath  ienacej  while 
ranks  jad,  the  nephrite  of  Werner,  among  the 
stances  whose  characters  are  not  sufficiently 
»wn  to  find  a  place  in  the  system.  He  re- 
ds the  axe-stone  as  totally  different  from  the 
Kital  jad,  of  which  he  gives  two  analyses,  one 
tfae  younger  Saussure,  who  found  iron,  man> 
IBse,  soda,  pot-ash,  &c.  &c.  and  has  acquired 
e  reputation  as  a  chemist.  Karsten,  in  his 
les  of  mineralogy,  Berlin  1808,  has  given 
ither,  by  Kastner,  which  is  probably  aiithen- 
and  deserves  repetition  ;  silex  50,  magnesia 
argil  10,  water  3,  oxyd  of  iron  5,  with  a  tint 
:hrome. 

t^ineralogists  having  in  general  supposed  that 
I  or  nephrite  occurs  in  veins  or  layers  in  ser- 
itine  rocks,  it  was  proper  some  account  should 
given  of  so  remarkable  a  substance.  For  the 
le  reason,  it  may  be  proper  here  to  mention 
estos  and  amianthus,  almost  constant  in  the 
1st  of  serpentine,  but  which  cannot  be  regarded 
orming  rocks.  The  late  ingenious  Dr.  Walker, 
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professor  of  mineralogy  in  the   Universitjr 

Edinburgh^  who  repeatedly  visited  the  ^ 

Isles  of  Scotland,  is  said  to  have  I, 

the  little  isle  of  Bernera^  which  te]  i 

exterior  chain  of  the  Hebudes,  is 

amianthus,  or,  as  he  more  probablj 

mixture  of  asbestos  and  amianth 

forth,  the  excellent  proprietor  of 

regions,  and  himself  a  mineral 

suited  by  the  author,  answered,  t  i 

a  circumstance  was  unknown  to 

could  scarcely  have  escaped  his 

The  finest  amianthus  occurs  in  C 

beautiful  white  silky  threads,  of  t     i 

in  length ;  and  it  is  so  abundant,  i        I 

used  it  instead  of  flax  to  pack  1 

There  is  also  a  mountain  in  the  Ura 

which  is  called  the  Silky  Mount     q, 

sures  of  a  Saussurite  or  magnesian 

is  found  an  amianthus^  which  at 

compact  and  hard,  but  when  ex 

for  some  months,  it  swells,  and 

down,  as  flexible  as  cotton*.    But  ei 

scarcely  be  said  to  form  a  constii 

the  mountain,  and  amianthus  on 

is  frequent  in  rocks  of  this  descri  ; 

*  Patrin,  i.  Sl6. 


■lIFaKTlHB- 


pnst  continue  to  be  regarded  as  a  parasitic 
■stance:  and  if  even  a  rock  or  bill  consisting 
sly  of  asbestos  and  amianthus  were  discover- 
I  it  must  be  classed  among  the  anomalous,  as 
.Dg  contrary  to  the  usual  course  of  nature, 
tiaring  thus  discussed  the  chief  parasitic  sub- 
ices  which  are  fonnd  in  serpentine,  it  is  pro- 
to  return  to  the  immediate  consideration  of 
ft  celebrated  rock- 
Werner  and  his  disciples  divide  it  into  two  of 
ir  barbarous  sub-species,  under  the  epithets 
Bimon  and  Noble ;  the  latter  being  trans* 
Knt,  and  chiefly  found  in  Silesia.  It  is  gene- 
y  of  a  dark  leek  green,  and  of  an  unctuous 
Ige.  Mr.  Jameson  says  that  in  Italy  it  is 
Utd  nephrite,  with  which  it  might  perhaps  be 
med.  But  when  Brochant  supposes  that  the 
de  antico,  and  other  green  marbles  well  known 
Italy,  belong  to  the  noble  serpentine,  he  for- 
s  that  they  are  all  opake,  while  the  latter  is 
nslucent.  When  he  quotes  Estner,  who  con- 
inds  the  verde  antico  and  ophite  with  greeu 
T>hyry,  the  confusion  is  infinite;  for  the  verdc 
ico  is  a  marble,  which  will  presently  be  de- 
ibed  ;  and  the  ophites,  as  already  shown>  is  a 
re  error,  echoed  by  mineralogists  for  a  cen- 
y  and  a  half,  while  the  ophites  of  Pliny  is  an 
te.     The  noble  serpentine  of  Werner,  which 


Nohle  ^1 

erpen^M.  ^B 
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is  found  in  small  masses  or  dissemii 
rather  to  belong  to  lithology  or  gemmologjr. 

STRUCTURE  I.      ENTIRE. 

Black  serpentine,  from  Egypt. 

Brownish  serpentine,  from  the  same.   Iliese 
are  small  statues,  described  by  Wad. 

Serpentine,  with  white  spots,  fcam  Cecioiimr 
Volterra,  Tuscany. 

Black,  from  Mont^  Ferrato-di-Prato,  call  Nen^ 
di-Prato. 

Green,  from  the  same,  Verdc-di^Prata. 

GabbrOy  or  serpentine  of  various  cokm^  fnm 
Impruneta,  seven  miles  south  from  Floimoeb 

Green  serpentine,  with  yellow  spdts^  ftonlb 
Sierra  Nevada,  in  Spain. 

Serpentine,  shaded  with  various 
from  the  Pyrenees*. 

Deep  green  magnetic  serpentine. 

Green  serpentine,  marbled  with 
Vale  of  Chamouni. 

Serpentines,  from  Corsica  and  Italy. 

*  The  erroneous  ophite  of  Palassou^  whose  woik  «a 
nees  has  great  merit.    See  his  prolix  dissertatioa  oo  llui 
ophite,  Joum.  des  Mines^  v.  31.    He  b  howerer  neutf 
than  Gesner,  and  his  successors,  who  iup|ioted  ophite 
porphyry. 


t  TI.      EBRPSKTMB. 
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t&own  serpentine,  spotted  with  red,  from  the 
^BTil  point. 

Dark  green  serpentine,  from  .the  same :  perhaps^ 
he  name  of  tlie  cape  is  derived  from  tlie  colour,  i 

Serpentine,  of  various  colours,  from  Portsoy. 
,  Yellowish  serpentine,  from  Zoblitz,  in  Saxony.- . 
l,£Iack  serpentine,  spotted  with  red,  from  the 
we. 

Greco  serpentine,  in  pebbles,  from  the  Lake  of 
icneva. 

^Granular,  serpentine,  from  the  Alps. 
^fSerpeatioG,  from  the  mountain  of  Cerviu. 

rmiUCTURB    II.      MINGLES. 
(Vith  mica,  from  the  Lizard  point,  &c. 
'-With  veins  of  steatite,  from  Com«'alI,  Portsoy. 
'  With  asbestos,  from  the  same. 

With  amianthus,  from  Zoblitz. 

With  foliated  steatite,  amianthus,  and  garnets, 
Om  the  same. 

With  garnets,  from  Bohemia. 

With  asbestos  and  calcareous  spar,  from  Frato. 

Witii  spangles  of  satiny  diallage,  the  sraaragdite 
fSaussurc,  from  Impruncta. 

With  metallic  diallage,  from  Saxony, 

With  the  same  and  cpidote,  from  Queyras,  near 
rian^on. 

VOL.  I.  2  A 
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SaUMure  p^esetite  Mtne  tnu 

Serpentine,  with  spots  appr       ik 
lisittion :  m&y  not  this  be 
Pliny  as  gemmose?  §  107- 

Laminaf  serpentine,  of  a  yelk 
striated  surfaces,  and  translucdnt 
§  2S59. 

He  also  describes,  §  1434,  another 
pentitie,  with  an  earthy  fractorSi 

Mount  Cervin  rises  to  a  pr     i{       i 
der  the  fonn  of  a  trifttt^ulaf 
which  ^eems  hewn  with  a  chisd : 
is    alike    singular    and    mag        3 
§  S2S0,  gives  a  curious  account  < 
mountain  of  serpentine 
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ChwKtcn.        Texture,  fine-grained,  comi     ;t#     ' 

Hardness,  basaltic.    Fracturt, 
and  earthy^  somatimes  ioaly. 
phou0,  rather  blant 

Weight,  granitosG. 

Lustre,  dull,  sometimei 
(torn  particlei  of  stderitt.    O 

Colour,  black  or  dark  grey,  a        i 


•  •  • 


.  •     «  -• 


tmoa  vn.    baumbiuti.  3jf 

pg  towards  the  grceu,  from  an  excess  of 
BUft. 

jpa  stone  may  be  regarded  tu  intermediate 
tm  bMaltin  and  serpentine,  and  miglit  be 
IjnBgDesiau  basaltia  ;  but  as  it  is  the  most 
Aable  pierre  dc  come  of  Saussure,  it  has 
tfaoaght  proper  to  give  the  name  of  that 
lObKrrer  to  this  important  rock. 
Ik  pierre  de  corne,  or  corniennc,  is  a  rague  Comfenne. 
BatioD,  still  retained  by  the  French  mine-  ' 

!Mi.  It  sometimes  implies  a  trap,  some- 
iB  wacken,  sometimes  an  earthy  sideritej 
Mmetimes  more  appropriately  the  present 
t  Sauesare  has  observed.  \  13:25,  that  when 
WtiSesne  appears  crystallised,  it  assumes 
JHne  of  hombiende.  He  has  given,  §  725, 
lalysis  of  his  jncr?f  de  corne,  and  obserrei* 
be  chief  difierence  between  it  aod  basalt 
I  mixture  of  magnesia.  In  Kennedy's  ac- 
e  analysis  of  basalt  there  is  no  trace  of 
lesia;  but  in  the  Saussurite  there  ought  to 
ore  than  6  in  the  100.  The  decomposition 
e  iron  often  forms  a  kind  of  bark  around 
tone,  whence  it  has  been  called  by  some 
irs  pierre- d-evorce. 

lomieu,  in  his  celebrated  memoir  on  felsite 

•ap,  which  precedes  his  distribution  ofvol- 

products,  observes,   that  the  cavities  in 
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trap  are  commonly  filled  with  calcare 
while  those  of  his  roche-de<ome,  or 
besides  calcareous  spar,  often  pr 
uith steatite.  Steatite  extremely  ferruginous*.     T 
with  the  occurrence  of  amiantl: 
modes  of  talc,  confirms  the  n 
sity  of  this  rock ;  and  as  the      g 
are  also .  frequent  in  amygdallte,  it 
pected  that  the  latter,  to  the  I 
rious  denominations  have  been 
when  duly  analysed,  be  found  to 
division. 

Dolomieu  also  considers  the  c 
Werner,  which  often  presents  oc 
of  iron,  as  intermediate,  between 
come  and  the  talcs ;  while  the  former 
from  trap  to  serpentine. 

*'  In  Tuscany  there  are  freqae 
these  passages  of  roche  de  come 
At  Pietra  Mala,  on  tlie  ridge  of  t 
to  the  right  of  the  road  from  ] 
rence,  there  is  a  mountain  which 
the  kinds  of  gradations  between 
roche  de  cornCy  and  the  passage  of 
grain  of  this  to  the  scaly  texture  of 
or  corneas  spathosus.    This  roche  de  \ 

*  Jouroal  de  Phj-sique,  1794,  p.  M8« 


I 
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iHise,  marked  with  white  and  green  spots, 
tea  taken  for  a  lava  by  many  naturalists, 
bothers  by  Mr.  Ferber."* 
I  the  corncenne  is  a  term  which  ought  to 
■lased  from  mineralogy,  will  sufBciently 
Urom  the  following  description,  by  Brong- 
kvery  industrious  and  exact  mineralogist. 
Iro^nuief  's  a  rock  very  difliciilt  to  deter- 
SUid  Btil!  more  difficult  to  confine  to  pre- 
Jnits.  On  one  side  it  approaches  very 
Iwacken,  and  on  the  other  to  argillaceous 
b:  it  has  besides  numerous  relations  with 
and  even  with  amphibole,  or  hornblende. 
lis  rock  is  generally  compact  and  solid ; 
iture  is  dull,  rather  even,  but  irregular;  it 
by  breathing  on  it  a  very  sensible  argil- 
s  odour;  it  is  generally  difficult  to  break, 
»  the  hammer  to  rebound,  and  presenting 
of  tenacity,  which  throws  it  at  a  distance 
racken,  and  approaches  basalt.     It  often 

rwilde  Phjsiqiic,  17B4,  [i.  asS. 

trntui.  Wall.  This  gi^uin  comains  vUe  greater  part  of  our 
'e  hornllenda.  Cnrnc'innc  nirk,  Hauy;  omitting  the  va- 
3,  and  4 — vulj^arly  piitre  de  lorite. 

i  spccirs  jiiiist  not  be  cunfuuuilttl  with  the  hornttcin  of  the 
mineratogi-is :  it  li.is  heen  seen  iltal  this  wa!  a  ailex. 
r  must  al"0  be  (]i'-tiii!;ijis)ied  fiom  the  roche  de  come  of 
,  which  stems  to  be  a  Ir^p  tnck,  in  the  acceptation  ihat  we 
lat  word,  arconliT.:  If  ^Ir.  Wernct." 
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possesses  sufficient  tenacity  not  to  be  wcnJkM, 
by  the  copper  knife,  which,  on  the  Gontnrjil 
leaves  its  mark.  It  is  even  difficalt  umeliMi 
to  be  scratched  with  iron. 

*'  Comienne  is  easily  melted  \nW  m  bhok 
bright  amel,  and  this  character  distiigiifabei  h 
from  schistas,  when  it  possesses  the  tflMMbf  it^ 
and  from  schistose  jasper,  when  it  i^ipmtfMk  it 
by  its  hardness :  it  almost  always  slots  npoft  As 
magnetic  needle. 

**  Most  mineralogists  look  upon  this  rack  si 
an  intimate  and  invisible  mixture  <rf  smpMNill* 
and  clay. 

««  We  shall  establish  the  following  ftflttfei  in 
this  species : 

^'  I.  Compact  Comienne.    It  is 
pact,  difficult  to  break ;  its  frac 
passing  to  the  conchoidal. 

*•  I  will  give,  as  an  example       < 
the  brown  paste,  approaching  to 
the  amygdaloids  of  Drac.    Dolom 
it  as  a  comienne  well  characterised, 
of  the  amygdaloids  of  Derbyshire^  i 
stone,  should  be  equally  placed  with 
of  the  agates  of  Oberstcin,  &c. 

*  An  absurd  name  for  hornblcDck  or  tii         pi 
ambiguous ,  while  there  ig  no  mbitJUioe  kn  i 
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,  Trap  CoTnSenne*.  Thisvariety  is  hard; 
m  iroDi  but  does  not  sparkle ;  it  is  ccun* 
,  it»  gr»in  is  consequently  Bne,  close,  and 
ptely  dull.  This  is  what  distinguishes  trap 
^Incalti  the  latter  always  showing  in  its 
tt  4  grain  rather  crystalline.  It  breaks  iu 
elopipeds:  it«  fracture  Is  sometimes  con- 
itf.  Its  most  general  colour  is  black,  but 
U  Wiiw.  bluish,  greenish,  and  reddisb. 

L) 

rfae  trap  here  mentioned  is  an  homogenous 
.  It  \i  easily  distinguished  by  its  cbarac* 
■BIB  tbe  trapose  rocks. 
Tbis  rock  ia  very  common  in  several  parts 
«den. 

i.  Lydian  Comiennef.  This  corMentie  i% 
t  dull)  compact ;  it  is  softer  than  the  trap, 
lUennei  and  has  not  the  paralletopided  frac<- 
it  is,  on  tiie  contrary,  perfectly  compact, 
ometimes  rather  schistose:  it  is  scratched 
Illy  by  iron,  but  aJso  by  copper,  when  the 
!  or  edge  of  a  piece  of  copper  is  applied^ 
vhen  this  rock  is  rubbed  with  the  flat  or 

^^antiu  Irapeziui.  Wall.     Trap  u  a  Swediib  word,  whicfe 
tain.     This  a»iae  haa  bten  given  to  thi*  corn(en»*,  becuue 
untaiiM  which  it  fotms  pieseut  a  kiod  of  «lep9  or  9eM  to 
divitiw."     (Wall.) 
Cornrus  trapezius.     Lapis  Lydiui."     (Wail.) 


m       { 
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rounded  part  of  a  copper  instrument,  it^ 
the  mark  of  the  metal.  It  is  by  these  ehanclai 
that  it  is  distinguished  from  the  blackest  Ml 
most  compact  argillaceous  schisti ;  thejr  hng 
always  scratched  by  copper^  and  nettrraceMng 
any  mark  from  it,  however  applMy 
schisti  do  not  melt  like  comienne. 

"  It  is  on  the  property,  which  t 
cornhnne  possesses,  of  receiving  the      il 
tain  metals,  that  the  use  that       n 
stone,  to  judge  by  sight  of  the  <;        \j      \ 
is  founded.     It  is  vulgarly  called  t< 
It  has  also  the  name  of  Lydian, 
ancients  gave  that  name  to  toacb' 
no  longer  comes  from  Lydia.    T 
used  come  from  Bohemia,  Saxony, 
I  dare  not  however  afiirm  that  the 
of  those  countries  are  all  related  to 
of  cornienne.     It   is   even   pn 
greater  part  among  them  are  I  ' 

**  The  Lydian  cornSenn^,  of     i 
treating,  is  that  used  as  a  ton< 

**  *  Touch-stones,  and  the  manner  of  u       ;  tb 
of  more  in  detail  in  treating  of  the  uses  of         •    It  ■ 
difierent  kinds  of  stones  are  used  as  touch-tti 
jaspers,  and  perhaps  even  basalts.    Wftllei       i 
guishcd  three  kinds  of  touch-stonet,  which 
of  rocks,  basalt,  schistus,  and  conUtmu** 
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■goldsmiths  and  assayers  of  Paris.  I  liave 
[  no  other  sort  among  them.  It  is  so  much 
ibetter,  as  it  is  blacker,  and  more  compact, 
>V:erlainly,  properly  speaking,  neither  a  ba- 
faoe  a  schistose  jasper.  It  is  said  to  come 
I  Germany,  by  the  way  of  Nuremberg  :  but 
e  who  sell  them  know  nothing  more  of  it. 

Comiefme  belongs  either  to  primitive  or 
isitive  earths.  It  never  contains  organised 
ile  bodies.  Sometimes  it  forms  thick  beds, 
btimes  it  presents  itself  in  masses,  in  which 
■tratif] cation  is  not  perceptible.  It  consti- 
lyin  this  instance  tlie  base  of  certain  amyg- 
lids, or  glandular  rocks."* 
trochant  is  equally  perplexed.  The  com^ 
^  he  says,  is  sometimes  siliceous  schistus, 
etimes  Lvdian  stone,  sometimes  the  clay- 
;  of  Werner,  hornblende  slate,  wacken,  trap, 
appellation  so  vague  ought  to  be  fmally  dis- 
;ed.    The  other  picrrca  de  come  of  the  French 

be  found  in  tlieir  proper  divisions;  but  as 
t  analysed  by  Sanssure  himself  contained 
n:nesia,  M'hich  rarely  occurs  in  the  stones 
ve  mentioned,  it  is  proper  to  confine  his 
itrious  name  to  the  present  division,  which 

scarcely  attracted  the  notice  of  mineralo- 

*  Rcongniarl,  i.  hM. 
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gists.  Mr.  ELirwan  has  indeed  obfemdf  t)M 
serpentine  is  sometimes  intimately  mixed  vilk 
hornblende^  or  trap,  in  which  case  it  ii  hkf^ 
It  may  in  that  case  be  regarded  u  n 
from  serpentine  to  Saussurite ;  and  the 
tion  between  trap  and  serpentine  las  bin  «!• 
ready  observed  by  Werner. 

Saussurite^  in  rolled  pebbleif,  fromthiUiof 
Geneva. 

The  same,  from  the  Alps. 

Saussurite,  with  nodules  of  steatite, 
western  isles  of  Scotland. 

With  veins  of  amianthuSf  (t  ] 

This  substance  is  common 
6?incas  its  magnesian  nature. 


MODE  Vni.    GREEN  GRANmL 

A  genuine  green  granite,  f 
ancient  monuments  of  Egypt,  ha 
described  in  the  account  of  that  r 
beautiful  substance  is  so  extremely 
cannot  interfere  with  the  present 
Egyptian  is  composed  of  quarts, 
orvcasct.    emerald  green  felspar;  while  t  i 

here  implied  seems  a  mixture  of  :    Is 
derite  with  steatite,  the  ha? 
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letntcd  the  felspar>  and  imparted  its  usual 

ien  cotonr,  whence  it  has  received  its  common 

pellatioQ. 

it  is  foond  in  the  Vosges  mountains  in  France, 

ii  there  is  a  manufactory  at  Paris,  where  it  is 

\  into  tables,  rases,  chimney-pieces,  and  other 

krles  of  decoration. 

The  fracture  has  the  soft  unctuous  appear- 

^  of  a  magnesian  rock,  and  the  obscure  green 

our  is  a  further  characteristic  of  that  class  of 

kes,  80  that  there  seems  little  doubt  but  it 

Bt  belong  to  this  Domsin. 

ifmilar  graniteU  are  found,  it  is  believed,  in 

Htaioretand,  and   in   Ireland.     Occasionally 

ke  crystals  of  the  felspar  are  large  and  regu- 

,  when  it  assumes  the  form  of  a  porphyry. 


tfODE  IX.    MAGNESIAN  LIMESTONE. 

Many  limestones  are  so  much  impregnated 
th  magnesia,  that  their  qualities  become  al- 
ed,  and  they  arc  injurious  to  vegetation. 
:cording  to  Dr.  Kidd,  the  limestone  of  parts 
Derbyshire,  Nottinghamshire,  and  Yorkshire, 
>f  this  kind;  and  at  Matlock  the  limestone 
the  rocks  on  the  side  of  the  river  where  the 
ues  are  bnilt  is  magnesian;  on  the  other 
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pure.    Mr.  Tennant  has  analysed  the  st 
ployed  in  two  remarkable  ancient  bi 

"S'lONEOF  YORK 
MINSTER. 

Carbonic  acid  •  47)00 

Lime 33,24 

Magnesia    •  .  .  19)36 
Iron  and  clay    .     0,40 

100,00 


"^  STONE  OP 

snTERBAIL. 

Carbonic  acid  •  47 

Lime     33^ 

Magnesia  .  •  m  11/16 
Iron  and  claj  •   1,60 


But  the  most  remarkable  stone  of ' 
Doiomitf.    Dolomite,  resembling  a  primitive  gn 
stone,  but  which^  according  to 
contains  not  less  than  45  of  n     ; 
form  of  carbonate.    This  stone  receii 
from  Dolomieu,  who  observed  it 
remains  of  ancient  sculpture  at  Rome;  aad 
wards  discovered  it  in  the  rooun  Tyrol 

It  has  been  classed  among  the  prin     re 
bles ;  but  the  essential  difference      tl 
fluence  of  the  magnesia  prevents  i  ^ 

with  acids,  unless  previously  pulve 
the  calcareous  particles  are  affectf 
posure.     It  is  also  sometimes  p 
when  scraped  in  the  dark^  and 
plates.     It  sometimes  contains  ve 
mica,  like  the  primitive  marble  called  ( 
In  appearance  it  differs  but  little  from  g 
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|Dne.  The  Apollo  of  Belvidere,  and  some 
:1>eautiful  statues,  are  said  to  be  formed  of 
mite. 

iilDnute  forms  arrects,  or  uprights,  extend- 
tiplQ  the  base  to  the  summit  of  the  Alps  of 
15  whence  it  has  become  a  proverb  ia  tbe 
tiy,  that  no  mountaia  exists  without  a  bat 
lestone*.  It  is  sometimes  in  large  masses, 
limes  in  thin  layers,  alternating  with  foli- 
t(B  mica.  Saussure,  ^  1929,  observes,  that 
tof  the  primitive  limestones  of  St.  Gothard 
lolomites ;  and  they  often  contain  the  parft- 
{^stance  called  tremolite. 
I" 

^    traUCTURR   I.       MAGNCStAN    LIHIiSTONB. 

OSn  tlie  North  of  England,  and  various  other 
tries. 


STRUCTLRE    II.       DOLOMITE. 

tpect  1.    Entire.     From  the  ruins  of  Rome, 
■om  the  ^Vlps  o  '  Tyrol, 

sped  2.     MitigkJ.     I'rom  St.  Gothard,  with 

olite. 

le  same,  clastic,  with  foliaccous  mica. 

•  Pjirin.  ii.309. 
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MODE  X.    GREEN  MARBLE. 

In  most  rocks  the  green  colour 
presence  of  magnesia,  whence  ; 
emphatic  epithet    In  t 
this  effect  is  not  observable,      :ai 
talcous  particles  are  int        dy  o 
the  calcareous ;  but  where  t     f     e 
apart,  as  in  the  green  gran 
the  colour  becomes  characterisi     .    1 
is  also  called  sometimes  ser         i 
cause  in  fact  the  green  parts      k    g 
called  serpentine,  while  the 
calcareous.    These  marbles  have 
classed  with  glutenites,  being  neit    i 
pudding-stones,  but  an  irregular 
compound  of  serpentine  and  mar 
the  former  is  preponderant. 
The  most  celebrated  rock  of  tl 
rcpdMtfuo.  is  that  called  the  verde^antko,  or 

in  which  a  green  serpentine  with         : 
seemingly   rather  argillaceous,  is 
with  a  pure  white  marble.    This  is  t     T 
marble  of  the  ancients,   of  which  t     i 
quarries  near  Mount  Taygetns;  and  ! 
rightly  characterised  it  as  more  cheer 


ther.  But  the  whole  passage  again  de- 
UtentioD :  "  Some  marbles  are  esteemed 
FHKClous,  as  the  Lacedemonian  green, 
lebecrful  than  all  the  rest.  So  also  the 
liUD,  and  afterwards  the  Tiberian,  first 
pnd  in  Egypt  in  the  reigns  of  Augustus 
iberJiu.  The  dilTerence  between  them  and 
tf  {a,  that  the  latter  h  spotted  like  a  ser- 
nrbetice  it  received  the  name;  while  the 
P  preeeot  spots  of  a  different  form,  the 
ptean  being  crisped  into  wavy  spots,  while 
Siberian  the  white  {cani(ies)  is  scatter^, 
Bvotved." 

h  is  thi»  celebrated  passage,  which  has  led 
fcy  errors  in  mineralogy,  as  it  has  been 
•»iftd  that  the  ophites  was  green  porphyry, 
at  tile  other  kinds  were  green  j  whereas  it 
f  from  the  subsequent  part  of  Pliny's  de- 
on,  that  the  ophites  was  grey  or  whitish^ 
a  spotted  ollitc,  and  when  the  spots  were 
den  mica  it  became  the  most  esteemed 
Thebaicus  of  thy  ancients.  In  like  man- 
le  "sic,  so  llic  Augustean,"  only  implies 
oth  were  esteemed  very  precious,  like  the 
ian,  but  not  that  they  were  of  a  green 


the  ancient  lenlmonies  concerning   [lie  green  maible  of 
the  reader  is  icforrcd  to  the  learned  work  of  Blaslus  Gary- 
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A  recent  French  author  gives  the  f 
account  of  the  verde-antico ;  but  he  is.cer 
mistaken  when  he  regards  it  as  a  bricia. 

'<  The  verde-antico  should  be  coi  «d  ai  ft 
kind  of  bricia,  the  paste  of  which  is  a  tore  d 
talc  and  limestone,  and  the  f  $,  of  ^ 

greenish  black,  are  owing  to  serpe 
less  pure.     This  marble  is  an  aggrega 
marble  and  green  serpentine,  reduced 
pieces,  or  blended  in  its  paste,  and  giving 
green  colour,  more  or  less  deep.  ^ 

"  The  verde-antico  marble  of  the  fi 
is  that  of  which  the  paste  is  of  a  g] 
and  the  black  spots  are  of  serpent 
sort  called  noble  serpentine.     It 
sprinkled   with  white  spots,  which  i 
more  gay  than  when  they  are  wanti     . 

'^  This  marble  is  much  esteemed  iQ< 
but  large  pieces  of  a  fine  quality  are 
found.    Nevertheless  there  are  foar  h 
columns  in  the  Hail  of  Laocoon, 
leon  Museum ;  but  there  are  much 
Parma. 

^^  It  was  known  by  the  ancients 
name  of  Spartanum,  or  Lacedamonium ; 

ophllus  CBiagio  Garofalo)  Dc  Marmwihus  AtUiquis,  1       i 
4to.    Sonic  extractb  may  be  found  in  the  Appendix.  " 

account  of  the  ancient  nurblos  in  Domain  V. 
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tformeci  it  was  dug  in  the  environs  of  Thes* 
icOi  in  Macedonia,  whicli  at  present  forms 
jf  European  Turkey*. 
rhia  verde-anfico,  properly  so  called,  must 
b  confounded  with  the  marbles  knofvn  by 
knes  ofvert-de-mer,  or  vert-d'E^ypte.  The 
ffrde-antico  is  a  bricia,  and  never  is  mingled 
red  spots,  while  those  just  mentioned  are 
d  marbles,  mixed  with  n,  dnll  red  substance 
h  gives  tlieni  a  brownish  hne,  not  very 
iible.  Besides,  it  is  one  of  those  marbles 
^decompose  in  the  open  air."-|- 
j^  decomposition  is  rather  a  proof  that  the 
•t  parts  are  of  an  argillaceous  nature.  Dr. 
iiegards  the  genuine  verde-antico,  which 
:be  carefully  distinguished  from  ancient 
porphyry,  and  from  mere  serpentine,  as 
irregular  breccia,  consisting  of  fragments 
rk  grey  cortTpact  limestone,  black  argilla- 
i  schistus,  and  white  granular  marble,  im- 
"A  in  a  species  of  serpentine,  which  here 
here  is  of  a  uniformly  green  colour,  and  a 
derable  degree  of  transparency,  very  closely 
ibling  jad,  or  compact  talc. 
The  fragments  of  white  marble  are  very  sin- 
\y  fringed,  a^  it  were,  with  a  green  sub- 
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stance,  which,  proceeding  in  the  torn  of  dM 
parallel  fibres  from  every  part  of  the  edge^ 
trates  into  each  fragment  to  the  eztettk  of 
the  tenth  of  an  inch. 

'<  This  appearance  is  of  difficnlt  cs^huMlM} 
because  it  seems  that  the  penetratiM, 
regular,  and  accommodated  to  the 
fragment,  must  have  taken  place 
to  the  formation  of  the  breccia." 

It  is  certain  that  different  speci 
substance  have  great  variations,  as 
they  are  from  different  quarries, 
pieces  of  clay-slate   easily 
from  the  mass ;  but  in  the  finest  f 
whole  is  so  intimately  blended  toge 
general  appearance  so  different  fr 
bricia,  that  no  artist  nor  antiquary 
plied  this  name  to  the  Spartan 
the  new  quarry  in  the  Isle  of  A     ^ 
resemble  the  verde^antico ;  but 
posed  that  beautiful  stone  to 
pol^evera  of  Genoa  is  in  like  i 
serpentine,  with  veins  of  white 
never  classed  among  the  bricias. 
ouiew,         There  is  another  ancient  and  Ferjr 

Antique.  ^ 

ble,  of  a  deep  green,  with  little  distant 
black  spots,  and  fragments  of  entrochi  % 
into  white  marble.    Another  rare  k 


Wble,  being  of  a  bright  green,  sliaded 
jl»ckish  green,  so  aa  to  form  long  veins, 
fracture  in  splinters  like  that  of  wood. 
m  •  table  of  it  at  the  Hotel  de  la  Mon- 

ipdera  green  marbles,  the  polzevera,  al-  J*'^^':™- 
l^tioned,  is  so  called  from  a  mountaiQ 
Hortb  of  Genoa,  This  marble  often  prer 
d  calcareous  partsf,  like  that  of  Angle- 
it  in  the  latter  the  red,  and  even  the 
i^em  so  intimately  combined  with  magr 
jartjcles,  that  they  do  not  effervesce  with 
rous  acid,  wliile  in  the  verde-antico  the 
nsnce  of  the  white  parts  is  very  strong. 
Izevera  is  common  in  ancient  chimney^ 
both  in  France  and  England,  for  exam- 
the  British  Museum.  There  is  also  a 
»d  white  marble,  found  at  Suza,  in  Pied- 
green  marble  of  Campan,  and  other  dis-  orcaidp», 
flhe  Pyrenees,  also  consists  of  limestone 
with  talc;  but  the  structure  is  so  singu- 
}t  it  is  classed  among  the  Anomalous 
The  Isle  uf  Elba  also  presents  a  white 
,  veined  with  dark  green;  but  the  green 
)  of  Florence  stem  strictly  to  belong  to 

•   Btard,  335. 

t  So  our  :iuilior,  bul  the  red  !«m  serpentine. 

'2  B  a 
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serpentine^  as  probably  does  the 
Sicily.    A  green  marble^  resembK 
antico,  is  also  found  at  Grenada,  in 
What  is  called  at  Paris  marbre 
serpentine^  from  Portsoy.    But  o 
beautiful  green  marbles  yet  di 
OfAivtesea.  Anglesea,  which  sometimes  resen 
anticos  in  other  parts  is  inte 
coloured  veins ;  and  in  others  .1 
red  and  green  of  dissimilar  int        ty.    It 
appear,  as  already  mentioned,  t      e\    i 
careous  parts  are  much  impr    1      1 
nesia,  or,  in  other  words,  are  T 
marble  was  long  since  described  t     1 
and  latterly  by  Coquebert. 


MODE  XL    MAGNESIAN  INTBHE. 

Serpentine       The  chief  rocks  of  this  descri    i 

porpliyry. 

observed,  are  what  have  been  ca 
and  serpentine  porphyries,  the  latter 
near  FIArence.    The  base  is  of  the  1 
of  these  two  substances,  inters^ 
or  smaller  crystals  of  felspar. 

Magncsian  intrites  also  exist  with  cii 
quartz,  or  calcareous  spar. 

To  this  Mode  may  be  referred  tl 
rocks,  described  by  Saussure : 
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kA  steatitic   rock,  with  crystals   of  rose-co- 

pured  felspar.     §  154. 

t  He  describes,  §  1437,  what  he  calls  a  serpen- 

iae  porphyry,  hut  really  an  intrite  with  small 

^stals  of  actinote. 

\  A  hard  green  serpentine,  with  spangles  of  a 

liighter  green,  semi- transparent,  and  resembling 

Hue  i  being  seemingly  a  secretion,  or  confused 

lystallisatiop,  of  the  purest  parts  of  the.  stone. 

lay  not  the  same  remark  be  applied  to  porphy-f 

(^  &€.?     4959. 

liSteattte.  crystallised  in  ollite,  the  crystals  b&-. 

^f  iaminar,  and  of  a  grey  iucliniug  to  greeu; 


MODE  Xir.    MAGNESIAN  GLUTENITE. 

This  Mode  presents,  as  usual,  two  Structures, 
he  large  and  the  small  grained. 

STRUCTURE    I.      LARGH-GRAINBD. 

A  late  ingenious  writer  gives  the  following  ac- 
ount  of  two  curious  magnesian  bricias,  the  latter 
lOwever  being  more  strictly  a  pudding-stone. 

"  1.  Uteatitk  bricia  of  Corsica.  This  bricia, 
^  steatitic  base  of  uliich  is  of  a  reddish  white, 
intains  fragments  of  the  same  substance,  which 


arfe  angiilar,  in  general  small,  80tn6  of  Whidi 
of  a  blood  red,  and  others  of  a  grass  ^ 

beailtiiiil  rock,  whieh  resembles  iil  i 
rock  caU^d  lard -stone,  used  by  the  I 
discovered  by  M.  Rampasse  iti  C 
depaHment  bf  Golo.    I  could  have 
given  it  a  mote  extet  Idtelity,  on 
tvould  be  highly  Interesting  to  work 
steatitie  bHd& :  but  M.  RaitttMid  le- 

fused  it. 

"  2.   Steatitic  bricia  of  Md    e  Net0:    i 
steatttic  bricia  of  Monte  Nero  is 
tie  torr^t  of  Orsara,  in  Ligdria.     I  li 

base  wholly  talcous,  like  the  preceding 
of  a  calcareous  base  of  a  cherry  red,         a  | 
.  nular  and  scaly  fracture,  and  only  its  spots 
owing  partly  to  pebbles  of  serpentine 
chio  green,  and  partly  to  some  globules         li 
diallage.     It  sometimes  happens  that 
serpentine  are  surrounded  with  Mi      ri  i 

farther  relieves  the  richness  of  this  bn- 

cia,  which  was  discovered  by  M.  Vit' 
mineralogist  ^     tt  is  to  be  t  1 

is  not  yet  known,  rb  being  only  fou 
masses,  in  the  torrent  of  Orsara.'*t 

Mr.  Kirwan  mentions  among  the 

"  *  Viviani,  Voyage  in  the  Apennines  of  Liguria.  p.  liT 
t  Brard,482. 
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f  Cronstedt,  consisting  of  indurated 
ixed  with  micarel,  or  felspar,  or  schorl, 
jpe ;  but  this  is  rather  a  mingled  luag- 
1^  as  is  tlie  serpentine,  interspersed  with 
te,  limestone,  or  garnets. 
Ittiiors,  as  already  stated,  regard  the 
B  as  a  bricia. 

il^UCTURB    II.      SMALL-GKAINBDt 

|Ve  scarcely  been  observed*. 

ibe  rag-ttone  of  Da  Cosla,  p.  173,  is  of  ihia  kind, 
goiih  grey,  anil  of  a  takom  appearance.  It  it  nsed  u 
'  m  fine  edge. 


DOMAIN  V. 

CALCAItKOUS. 


CALCAREOV3  EAKTU. 

This  important  substance  is  prodnoBd 
bv  burning  limestone,  marble,  or  cbalk; 
ami  is  commonly  known  by  the 
liriH'.     'i^he  purest  is  yielded  by  cafcai 
sp;ir,  or  some  ivliitc  marbles. 

Its  laste  is  hot  and  acrid  ;  and  it  is  id* 
pablc  ol'  i'usioii,  even  by  the  burniDg-^»» 
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lU  bowever  be  fused  when  joined  with 

one  is  composed  of  lime  and^car- 

Heat  separates  the  latter,  ami 

1  left  pure.     'J'his  acid  is  a  spe- 

,  formerly  ealled  fixed  air»  aud 

tby  Dr.  Jjhick  in  1756;  an  eveiit 

S(\  a  revolution  in  tlie  historv 

f .   Atmospheric  air  is  compoaed 

ievcnty-toiir  parts  in  the  hundred 

oitrogcu,  and    twenty-six   of  oxygen : 

the  latter  varies;  and  there^  is  com-    . 

Jy  one  in  tlie  liundred  of  carbonic  acid 

Hence  lime  exposed  to  the  air  al)- 

1  the  carbonic  acid,  and  may  again 

ne  a  carbonate,  or  limestone. 

architectiuT,  ninriar  is  composed  of 

lime   and   saiu! ;    and    wlien  mixed 

'.  proportion  of  iron,  or  manganese,  it 

i.es  e.Wi .  mcly  han!,  even  nndev  water. 

?n  eombini'd  uitii  sulplmric  acid,  the 

ous  car(!i  forms  iiyj)sum,orseIcnite, 

icing  I)iirnt  produces  what  is  called 

of  Pari-,    'i'lie  alabaster  of  the  ino- 

mnnunly  belongs  to  the  same  com- 
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bination ;  while  that  of  the  ancients  is  oAa 
a  stalagmite,  or  secretion  of  common  lime- 
stone. With  fluoric  acid,  calcareous  eaidi 
becomes  fluor,  or  fluate  of  lime. 

The  greater  proportion  of  limestone  is 
produced  by  the  decomposition  of  msBBe 
shells ;  but  the  more  ancient,  idiidiiBCiT** 
tallised,  and  presents  no  trace  of  sodi  le- 
mains,  is  called  primitive,  being  supposed 
as  ancient  as  any  of  the  rocks.  It  ii  is 
general  easily  distinguished  from  the  otber 
substances  by  the  nitrous  acid,  fdaaaly 
called  aqua-fortis,  which  excites  cftrre^ 
scence ;  but  when  mixed  with  n 
much  silex,  this  effect  is  slowly  procmed. 
Nor  do  gypsum  nor  fluor  efienresce. 

To  these  observations,  which  are  chiefly 
extracted  from  Kirwan,  ThomsoOi  and  Pth 
trin,  it  may  be  added  that,  in  ISQft,  Mr. 
Davy  reduced  lime  to  a  metal, 
the  colour  and  lustre  of  silver,  and 
with  an  intense  white  light  into  c 

In  some  works  of  mineralogy  the 
tlircc  Modes  of  this  Domain,  and  evi 
three  succeeding,  have  been  an 


rict  chemical  analysis  may  probably  dis- 
ver  a  different  proportion  of  ingredients, 
,  for  examples,  more  water  of  crystallisa- 
m  in  marble,  and  more  or  less  silex  or 
^1 ;  and  there  is  at  any  rate  a  difference 
the  mode  of  combination.  But  the  chief 
c  of  any  system  being  to  assist  the  rae- 
ory,  even  the  strict  precision  of  terms 
comes  mere  pedantry^  if  it  be  not  sub- 
rvient  to  this  main  object.  Too  large 
asses  of  colour,  or  too  small,  will  render 
e  picture  equally  inelegant  and  obscure. 
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MOD£  I.    MARBLE. 

citaiactcn.  Texture^  large  or  small  grained^  geoemOjin 
distinct  concretions ;  sometimes  so  fine  gnuoed 
as  to  appear  compact^  and  only  distingnihibk 
by  its  glimmering  lustre :  admitting  a  fiaepbUL 

Hardness,  of  course  marmoric.  Fractiiie»fiH 
liated.     Fragments,  amorphous^  blunt. 

Weight,  granitosc. 

Lustre,  from  glimmering  to  shining;  between 
pearly  and  vitreous.  Somewhat  transloceo^  bvt 
the  black  only  on  the  edges. 

It  chiefly  consists  of  about  50  limCj  ui  40 
carbonic  acid ;  whence  it  is  called  by  chenali 
a  carbonate  of  lime. 

The  most  common  colours  are  white  and 
black ;  but  the  others  are  so  numerous^  that  tiief 
may  be  best  observed  in  the  subsequent  enane- 
rations  of  various  kinds  of  marble. 

For  the  gcognostic  relations  of  this  Cfiebnted 
rock,  the  reader  is  referred  to  Mode  III.,  vher^ 
in  treating  common  limestone,  a  wider  fidd  of 
observation  may  be  opened. 

Mineralogists  have  sometimes  regarded 
marbles  as  primitive  which  present  what 
call  a  granular  fracture,  of  a  shining  or 
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arance;  while  those  with  a  dull  earthy  frac- 
were  regarded  as  secondary.  But  Brard 
ivell  observed,  tliat  a  true  white  saline  sta- 
rniarble,  presenting  every  cliaracter  of  the 
Htive,  may  be  of  very  recent  formation,  as 
IBTS  from  the  constant  depositions  of  the 
TS  of  St.  Philip,  in  Tuscany,  and  of  several 
r  regions.  Marbles  of  an  earthy  fracture 
!  been  found  even  among  those  esteemed  the 
[primitive  of  the  Alps. 
'wble  is  distinguished  from  limestone  by 
Irior  weight,  and  by  superior  hardness  and 
pactness,  so  that  it  assumes  a  brighter  po- 

But  many  of  the  alabasters  will  scratch 
lie,  being  of  course  of  a  still  harder  nature, 
'hile  the  Egyptians  often  employed  the  eter- 
^ranite,  the  Greek  and  Roman  architects, 

required  greatrr  roundness  and  softness 
irms,  chiefly  used  marble,  as  more  easily 
ight,  and  likewise  more  abundant  in  their 
itries.  Xor  does  its  duration  seem  much 
ior  to  that  of  granite,  or  porphyry,  when 
ciently  pure  and  unmixed  with  argil;  for 
to  mention  the  beautiful  statues  {which  are 
1  under  shelter),  ancient  temples  have  euf- 
t  more  from  the  hand  of  bigotry  or  bar- 
im  than  from  the  lapse  of  time.  Marble  is 
ever  exposed  to  accidents  which  could  not 
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affect  grauite^  or  porphyry.    A  singular  ca 
^AmpL^^   pie  occurs  in  the  ruins  of  the  temple  of  Se. 
on  the  delicious  coast  of  Baise» 
large  columns  of  Cipoline  marble       ) 
by  pholades,  a  kind  of  sea  snail»  whii 
deep  holes  into  limestone,  whence  ex^ 

tracted,  and  called  8ea-dates»  being  '  of 

the  Italian  repast*.    These  perf< 
to  not  less  than  sixteen  feet  above  i 
the  sea ;  whence  some  have  argued  diat 
ter  has  subsided,  while  others  sup 
land  has  been  raised  by  earthc  A 

probable  and  easy  solution  w     Id 
columns  have  belonged  to  some  m( 
edifice,  which  may  have  been  n 
earthquake,  and  fallen  into  the  i       ; 
which  conveyed  them  may  have  ' 
or,  in  fine,  the  pillars  left  partly         i 
mark  for  a  certain  space  of  time.    T 
very  temple,  the  Pentelican  marb 
and  the  African  bricia,  occurs  and 
known,  from  many  examples,  that ! 
transported  obelisks  and  columns  f 
countries,  to  adorn  Italy. 
Primitive.        The  Celebrated  Buftbn  had  adva 
nion,  that  all  calcareous  rocks  were 

«  Ikeiilak,  u.  l63. 
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ibs  and  depositions  of  shell-fisb,  and  other 
rine  animals.  The  first  who  combated  this 
jjiion  was  Palassou,  in  his  celebrated  essay  on 
!  iDineralogy  of  the  Pyrenees,  published  in 
il ;  but  which,  through  the  excess  of  admi- 
ion  for  Buffon,  fell  into  oblivion.  The  opi- 
D  was  however  soon  after  revived  and  con- 
oed  by  that  illustrious  observer  Saussure, 
leciallyin  the  latter  part  of  his  journeys  among 
J  Alps.  Patrin  says  that  he  has  frequently 
Bself  observed,  in  the  immense  mountainous 
>U)8  of  Nortliern  Asia,  from  the  Uralian  to 
I  river  Amur,  for  an  extent  of  more  than  1000 
^es,  beds  of  marble,  which  it  was  impossible 
tnppose  for  a  moment*  to  have  been  posterior 
the  other  beds  of  primitive  rock,  in  which 
ey  were  enchased.  I  Ic  also  regards  the  chains 
calcareous  hills,  mingled  with  clay-sIate  and 
rpentine,  which  appear  at  the  bottom  of  the 
Ips,  and  other  lofty  mountains,  often  in  layers 
'Dtorted  in  the  strangest  forms,  but  still  un- 
t>ken,  as  being  caused  by  the  tumescence  of 
e  granite,  wiiiie  these  depositions  were  still  of 
soft  consistence. 

"  Where  the  thickest  calcareous  beds  subsided 
themselves,  they  formed  homogenous  masses, 
tliout  any  divisions,  or  at  least  there  are  only 
cidental  fissures.    These  marbles  are  granular, 


384  DOMAIN   r.      CALCAlBOUf. 

and  palpably  crj'stallised  in  all  their  parts; 
are  generally  of  a  single  colour,  white, 
red,  or  black,  and  without  any  mixture 
reign  substances,  except  a  small  t 

silex,  wiiich  is  intimately  combine 
presence  is  only  found  by  dissolvi  in 

acid.    I  have  tried  some  of  the  pur 
in  tiiis  manner;  I  always  obtained 
sediment;  the  quartz  at  times  is  so 
that  these  marl)les  yield  sparks  a{ 

*^  It  is  these  large  masses  of  hoc        i 
bles  which  furnish  the  fine  white  sta       f\ 
such  as  those  of  Paros  and  Car 
never  in  any  very  elevated  situati 

"  Those  which  are  found  interp 
schistose  layers,  or  mixed  with  beds  of 
tine,  yield  the  marbles  called  CipoL    , 
present  long  veins  parallel  to  each 
undulated  in  various  directions.     1 
met  with  in  the  neighbourhood  of  * 
of  mountains. 

*^  I  have  no  need  to  mention  that 
bios  never  contain  any  vestige* of  shells, 
marine  productions,  as  their  fom  is 

anterior  to  the  existence  of  all  organised 

'^  Some  are  found  which  contain      ir 
tacdral  iron,  and  even  pyrites,  the  sar 
mitive  schisti.     Rome  de  I'lsle  saysj  that  ia 
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|Kst  white  Carrara  marble  he  has  seen  blackish 
fDts  and  veins,  produced  by  a  multitude  of  very 
Ball  crystals  of  octaedrai  iron,  affecting  the 
ngnet,  exactly  like  those  which  are  found  in 
K  olJites  of  Corsica. 

>**itainoDd,  in  the  interesting  description  which 
I'.givea'of  the  peak  of  Eres-Lids,  near  Bar6ge, 
fSf  that  on  the  summit  of  that  mountain  cal- 
reous  beds  are  observed,  which  constitute  a 
eenisb-white  primitive  raarbte,  entirely  spnn- 
id    with  small   duodccagon  garnets,   round, 
■ke^of  the  size  of  the  head  of  a  pin.    Another 
nety  presents  garnet  in  large  irregular  crys- 
fk-.    These  beds  of  marble  alternate  with  beds 
pocks  which  are  indubitably  primitive. 
H  I  have  already  observed,  that  calcareous  bri- 
isare  nothing  else  than  the  primitive  marbles 
Emselves,  the  beds  of  which  have  been  over- 
raed,  while  they  were  still  in  a  soft  state."* 
It  is  equally  probable  that  the  calcareous  and 
gillaceous  rocks  ma.y,  in  a  soft  state,  have  sub- 
led  from  the  granite,  which  had  previously 
ystallised  in  arrects  of  great  steepness. 
The  subject  of  maibles  is  almost  infinite,  as  no  Amngement, 
iueral  substance  affords  such  innumerable  di- 
mities, or  has  so  much  attracted  the  attention 
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of  mankind.    In  a  scientific  point  of  i 
servient  to  the  general  plan  of  this  tr 
may  be  divided  into  four  principal  ski 
Granglar ;  the  Compact ;  the  C 
containing  shells;  and  the  Zooi 
with  madrepores^  &;g.  ;  bepimi 
found  in  ancient  monuments,  and 
the  more  modem ;  the  colours 
garded  as  varieties:  though  ] 
rarity  and  singularity^  as^  for  a 
venular  marble  of  Durness,  a 
Bleyberg  and  of  Castracan,  or  C 
ria,  falsely  ascribed  to  Astracan,  * 
form  diversities.    The  bricias, 
will  of  course  be  described  ai 
Glutenites*. 

*  The  division  of  marbles  by  a  scale  of  c 
Daul>enioD9  has  been  found  alike  useless  j 
kides  the  six  divisions  here  adopted,  of  Gm 
chide,  Zoophytic)  with  Serpentine  marbles, 
might  be  the  following  subdivisions,  or  aspects : 

Uni-eoloured,  white,  black,  red,  &e. 

Straight-veined. 

Mazy,  with  irregular  short  veins. 

Mixed,  equal  spots  of  various  colom. 

Spotted,  laige  spots. 

Speckled,  middling  spots. 

Dotted,  small  spots. 

Ocular,  like  eyes,  oceHat: 

Streaked,  bng  spots,  Sec.  &c. 


►  ' 
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ORANULAR. 


In  general  the  ancient  and  finest  marbles  belong 
I'  this  description ;  though  an  ancient  white  or 
fey,  called  palombmo  by  the  Italians,  and  that  of 
nconnesus,  not  to  mention  a  few  others,  are  of 
line  earthy  grain,  almost  compact. 

The  first  attention  13  due  to  the  Egyptian  mo-  E|; 
{(menu,  as  from  that  country  the  arts  passed 
no  Greece,  and  subsequently  into  Europe.  The 
jkl'ble  statues  and  fragments  described  by  Wad 
re  very  small,  from  10  to  20  inches  in  height, 
M  present  the  following  colours;  milk-white, 
pTsame  with  venular  silver-white  mica,  greyish 
Rhe,  passing  to  blue,  and  yellowish  white.  The 
■if  Egyptian  monuments  are  in  granite  and 
knit 

But  in  the  Museum  at  Paris,  and  other  princely 
wllections,  there  are  many  Egyptian  statues,  and 
ther  monuments,  in  the  rosso  antico,  the  ancient  Rooosmico. 
-d,  the  peculiar  marble  of  Upper  Egypt,  or  of 
•thiopia,  for  tlic  cataracts  were  anciently  reputed 
>  divide  these  countries ;  and  Syene  was  esteemed 
»e  last  town  of  Egypt,  on  the  very  confines  of 
thiopia. 

It  seems  evident,  though  it  has  escaped  all  the 
itics,    antiquaries,    and  mineralogists,    that  the 
iperb  rosso  aiilico,  which,  in  the  grand  statues 
See 
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of  Agrippa  (formerly  in  the  Pantheon),  t 
nous,  Indian  Bacchus,  and  oAer  exqn        n 
surpasses  in  beauty  all  the  other  t    r 
celebrated  Augusteum  and  Ttberit 

1.  It  is  allowed  that  this  mar 
£gypt ;  and,  even  in  the  time  of  P     f, 
fully  distinguished  from  porphyry, 
from  the  same  country. 

2.  It  was  natural  to  give  the  ii 

the  imperial  colour,  which  was  red,  as  is  kn 
every  classical  reader,  and  the  very 
phyry  evinces.     Our  purple  is  the  / 
lacea^  or  violet  purple  of  the  ancients. 

S.  The  other  colours  were  cele 
The  black  was  called  Lucullean,  ft     i  ] 
as  Pliny  says.     The  green  of  Lacoi      t 
of  Numidia,  were  all  well  known :  a 
the  only  new  colour  of  marble.     Bo 
tliat  the  Augusteum  was  cinereum^ 
because  it  is  ranked  with  ophite :  but 
known  Greek  and  Italian  marbles 
very  common  colour. 

4.  The  rosso  antico  alone  presents 
larity  mentioned  by  Pliny,  and  which  he  > 
as  usual,  in  the  most  chosen  and  emp 
guage:    Tiber ianum  spausa  non  a      7 
NiTih*.     For  the  ancient  red  is  often 

*  Edit.  Brotier.     Some  erroneously  onit  tlie  mm. 
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Wcr  with  white  dots,  like  hoar  froat.  The 
tsteutn  undatim  crispum  in  vertices  is  the 
fjiprito  of  the  Italians,  with  little  tufts  or 
bra  of  white. 

II  Because  the  other  stones,  mistaken  for  the 
Irian  and  Augustean  marhles,  are  now  known 
k  be  Egyptian,  just  as  the  green  porphyry,  or 
nded  ophite,  b  not  Egyptian, 
be  Torso  ant'ico  theretbre  is  rightly  stvled 
ptian*.  Brard  describes  this  beautitiil  mar* 
U  of  a  deep  blood  red,  with  little  distant 
fetCH'' wbite  veins,  and  often  sprinkled  with  lit- 
date  dots.  Such  is  the  Egyptian  Antinous ; 
bro  ancient  seats  used  in  the  baths,  ajid  the 
Bftf  an  Indian  Bacchus,  are  free  from  the 
I,  though  the  dots  be  always  visible.  The 
ffated  statue  of  Ajjrlppa,  son-in-law  of  Au- 
la, ill  the  Grimani  palace  at  Venice,  is  of  this 
rial  inarhlc,  intended  perhaps  as  a  special 
plimciu  ) . 

tie  rwra  aiiniilalo  is  red,  with  round  white 
s ;  the  seme  sanio,  red,  witli  little  triangular 

IDperaii,  and  W.itlcrius,  i.  134,  say  thEraiia  antico  was  from 
Egj-pt.     As  Sveiie  isaa  on  the  borders  of  Ethiopia,  it  is  also 
Elhiopieu^.     {Sec  App.) 
,  gooif  engta\  iiig  is  ^iveii  in  Dr.  Pococke's  Travels  in  the 
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spots.  One  of  these  may  be  the  Clauiianm\ 
if  it  be  not  anotlier  name  for  the  Hberian.  G» 
dian's  villa  had  fifty  Carystean  coluums  (giM^ 
fifty  Claudian  (red?);  fifty  Syrniadkn  (wliki 
spotted  with  bright  red,  porta  santof);  itty  No- 
midian  (yellow). 
Of  Faros.        Jq  passing  to  the  Grecian  first 

marble  of  Paros,  sometimes  called 

the  ancients,  because  the  quarries  were  e: 

by  lamp-light.     A  transparent  kind,  < 

gites  by  Pliny,  was  also  found  in  C 

is  said  by  Chardin  to  occur  in  Pe  ] 

is  reported  by  Suetonius  to  have  i 

a  kind  of  stone  that  reflected  the  figor     i 

behind  him,  corruptly  called  phengites, 

probably  a  fine  black  marble. 

The  Parian  marble  was  employ     by 
ancient  Greek  sculptors,  about  t 

•  Hist.  Aug.  676. 

t  Perhaps  the^ore  de  pertico,  or  peach  bl 
may  observe  the  original  quarries  in  Natolia. 

The  rosso  aniico,  when  unpolished,  is  of  a  dark 
which  obscures  its  difference  from  ophite.    But  WM, 
metals,  Pliny  begins  with  gold  and  silver ;  and 
mond  and  the  emerald;  so  in  marbles  he  1  1 

precious,  as  he  says,  the  Laconian  green,  the  1 
opl)ite.    Any  relation  of  colours  or  qualil  in 

only  the  value. 
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ut  being  of  a  yellowish  tint  and  coarse 
,  was  afterwards  supplanted  by  the  marble 
,  in  Etruria,  as  afterwards  by  that  of  Car- 
Ihe  same  vicinity. 
t  great  museum  at  Paris,  the  Venus  de 

Diana  hunting,  Venus  leaving  the  bath, 
■sal  Minerva,  the  Juno  of  the  Capitol,  the 
called  Cleopatra,  and  several  others,  are 
m  marble.  The  celebrated  Parian  tables 
fd,  which  have  illustrated  many  points  of 

chronology,  are  also  inscribed  upon  the 
one. 

liican  marble,  from  the  vicinity  of  Athens*,  : 
,  like  the  former,  but  with  a  finer  and  more 
t  grain.  It  sometimes  presents  blackish 
rem  a  siderous  mixture,  and  sometimes 
'eins  of  the  talcous  kind,  so  that  it  b  at 
!alled  statuary  Cipotine. 
;  of  the  noble  monuments  of  ancient  Athens 
structed  witli  this  marble ;  and  seve^^  sta- 
B  extant,  as  in  the  Museum  of  Paris,  a 
s  in  repose,  a  Jason,  a  Paris,  a  tripod  of 
,&c.  &c.t 

vague  name  of  Greek  marble  has  been 

:eTning  tlie  minei  of  Attica  see  Xenophon  de  fectigaUbiu. 
d,  324.  Feiriiil  s.ifs,  ii.  p.  ix,  that  the  PentelJcan,  with 
J  graim  of  chalcedony,  as  the  Cairata  bai  rock  crystal; 
from  a  mixture  of  ai^il. 
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I 

given  to  a  fine-grained  and  hard  kind,  of  a 

whiteness.     It  ^ras  from  several  islands  in  tti 

Archipelago,  as  Scio,  Samos,  &c.    In  the 

Museum,  which  derives  its  name  from  tba 

peror  Napoleon,  there  are  an  Adonis^  a 

the  philosopher  Zeno.    The  Fawn  iawppoaed  if 

Brard  to  be  of  the  marble  called  CanHB  if 

Pliny,  because  found  near  the  river  Omkn^  Jk 

Asia  Minor,  and  which,  %in  whiteness  ani  gM, 

resembled  ivory.     Some  assert  that  the  fiwrtilii 

tue  in  the  world,  the  Apollo  of  Belvidere,  is 

of  what  is  called  the  Greek  marble;  but 

mineralogists  infer  it  fo  be  i 

Transhicent.       At  Venice,  and  in  different  towns  of  [ 

are  columns  and  altaris  of  a  singular 

translucent,  that  the  ligiit  of  a  ca 

through  pretty  thick  masses.     This.is 

Cappeidocmn  phengites. 

Elastic.         Tables  of  ancient  elastic  marble  < 

palace  Borghese  at  Rome.     It  has 

asserted  that  this  quality  may  be 

^        certain  modi6cation  of  heat,  w 

structure,  so  timt  the  calcareoi 

certain  directions. 

^iuiSw!        ^^  hite  marble  of  Luni  (the  ancient  Lo 

Carrara,   on  the  shores  of  Tuscany,     T 

these  two  places  be  nearly  adjacent,       ; 

assert  that  the  marble  of  Lunib  finer 
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Plrrara,  and  iree  trom  the  grey  veins  that  some- 
^oes  appear  in  the  latter.  The  Antiiious  of  the 
iftpitol  is  said  to  be  of  marble  of  Luni.  That  of 
inrara,  as  jui^t  mentioned,  often  presents  grey 
tfoi,  BO  that  it  is  dit^icuit  to  procure  blocks  of  an 
Diform  white.  It  has  been  much  nsed  for  chim- 
tf -pieces  in  England;  and  is  oltcn  mingled  with 
is  yellow  iand  dull  purplish  bricia  of  Sienna :  but 
IB  quarries  are  said  to  have  been  opened  at  least 
hearty  as  the  time  of  Julius  Cissar.  The  Car- 
■a  marble  has  sometimes  greenish  talcous  veins, 
he  tike  cipolino,  and  sometimes  crystals  of  iron. 
tat  the  most  beautiful  specimens  are  those  which 
[iMBtn,  in  little  cavities,  rock  crystals  of  the 
jst  water,  called  in  Italy  diamonds  of  Car- 


r 


WThite  marble  of  mount  Hymettus,  in  Attica;  ofHymi 
idfaer  inclining  to  grey :  but  it  was  the  first  Ib- 
e^  marble  introduced  at  Rome,  where  this  mo- 
fErate  magnificence  was  thought  so  extraordinary, 
Bat  Crassus  the  orator  was  exposed  to  the  sar- 
asms  of  jMarcus  Brutus,  because  he  had  adorned 
is  house  «ith  six  columns,  twelve  feet  higb,  of 
tymettian    marble.     Such  were  the  chief  white 
larbles  employed  by  the  ancients. 
The   ancicnl    black    'a   so  intense  that,  when     '^^", 
laced  beside  those  of  Dinan  and  Namur,  it  makes 
icin  appear  grey.     Some  pedestals  and  busts  of 
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Ihb  marble  still  exist,  but  this  ki 
rarity*.    Perhaps  age  may  have  re     er 
lour  more  intense.    Black  marble 
serve  as  a  touchstone ;  but  the  test 
cannot  be  applied.     Monumoits  of 
may  be  revived  by  anointing  them 

The  ancient  gneen  marbles  have 
partly  described  among  t       Mi 
The  Appendix  may  be  also  o  L 

Ancient  marble,  in  long  regular  v 
and  grey. 

Ancient  marble,  of  reddish  white, 
a  slate  blue,  disposed  in  festoons. 

Ancient  marble,  of  a  deep  red,  v 
grey  and  white  veins,  supposed  to 
Yellow.         The  ancient  yellow,  of  three  ki     s^ 
resembling  the  yolks  of  eggs ; 
deep  yellow  rings,  whence  it  b  < 
Its  place  is  imperfectly  supplied      di 
marble  of  Sienna.     The  ancient 
dia,  in  Africa,  as  appears  from 
writers  f. 


*  It  is  supposed  to  be  from  Tenanis,  in 
(I'lHsolves  in  the  nitrous  acid.     Petrint  Gab.  Nu.  i.  143. 

t  See  the  Appendix ;  and  Gibl^n,  vii.  901.     For  it 
Mount  Maurasius,  or  Aurasius,  the  citadel  and  _ 
near  Lambesa,  once  a  Roman  city  of  40,000  tlMili,    Stf^  iMk 
yields  the  turquin  marble,  is  in  the  same  quarter. 
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K  Other  ancient  marbles  will  appear  woong  tlic 
Bolcareous  Giutenites.  To  enumerate  iiiodern 
darbies  would  be  infinite,  but  the  more  rcmark- 
ible  of  eacii  country  sliall  be  selected,  giving  the 
■sual  and  due  preference  to  our  own. 
■  England. — Some  of  the  most  beautiful  will 
C  found  among  the  Conchitic,  or  shell  kind.  The 
ibck  marble  of  Derby-shire.  Intense  black  mar- 
(le,  with  distant  white  spots,  Somersetshire.  The 
"Sottam  marble,  found  near  Uristol,  lias  black 
iendritic  delineations.  Brown  marble,  variously 
Rmed,  from  Devonshire.  This  is  the  marble 
from  Plymouth  and  Torbay,  mentioned  by  Da 
posta,  as  of  a  line  deep  black,  beautifully  varie- 
|Med  with  irregular  veins  of  red,  yellow,  and 
ttite.  Much  was  l>roiight  to  Ixndon,  and  worked 
pto  fhimncy-picces,  tables,  $ic.  He  also  de- 
scribes a  marble  of  a  dull  yellow,  with  many  dots, 
Btreaks,  and  spots  of  black,  as  found  at  Yeovil, 
in  Somersetshire ;  and  elegant  tables  of  it  may  be 
Been  in  that  county,  though  it  is  not  capable  of  a 
fine  polish  *.  The  green  and  red  marbles  of  Angle- 
sea  have  already  appeared  in  the  Talcous  Domainf. 

•  Fom'iK  p.  221,  2lC.  The  Devonshire  marble  is  miMU;  dull, 
ofagrey  01  a  pale  re<I,  iviili  apou  of  a  deeper  colour.  It  often  con* 
Uins  madrepores.  The  black  Uindi,  with  red  and  yellow  invo- 
lutions, arc  lilt  H105I  elcgsnt. 

f  Da  Cotu,  !>.  S20,  in  speaking  of  the  green  marble*  vari^ted 
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Scotland. — White  statuary  marble  of  At- 
synt.    White  marble^  with  long  veins  of  &  diflfe 
ent  tinty  from  Durness.     Red  and  white  miMi 
of  fioyne.    The  beautiful  rose-colouTed  marUe  if 
Tirey,  mingled  with  siderite,  &c.  b  reserved  fir 
the  Composite  Rocks.    The  same  isk  preseeti  a 
beautiful  white  marble,  with  veins  of  flBphilB. 
Numerous  other  marbles  might  be  expkxel  iathe 
Highlands  of  Scotland ;  and  a  French  anfiiK  k 
sbgularly  unjust  when  he  says  that  die  firiiib 


tHth  white,  mentions  the  Egyptian*  which  he 
be  the  Tiberian  and  Augustcan  (though  no  green  muUt  hefiia||| 
in  Egypt) ;  then  a  second,  which  is  the  polzavera;  andi  AU  At 
green  of  Susa ;  and  a  fourth  from  Sweden.     He  then 

■ 

are  the  chief  Tarieties  of  this  marble,  which, 

already  mentioned,  is  found  in  several  parts  of  Eanpe;  m  ^ 

:iorthem  part  of  the  inland  of  Anglesea,  in  Wales,  in  die  pnAii 

Llan  Fairyng  Hornuy;  and  in  Inis  Molroniad.  or  the  UmIw 

Sea  Calves,  there  are  rcxrks  of  this  kind  of  marble  with ' 

asbestos ;  and  a  quarry  of  the  same  marble  is  dug 

another  at  Monachty,  in  the  same  island. 

"  Woodw.  Cat.  A.  X.  b.  3,  exhibits  a  duskj 
veined  with  white,  which  he  found  in  the  way 
and  Penrith,  in  Cumberland,  where  it  is  in 
it  probably  b  of  the  same  sj)ecies.*' 

So  ancient  is  the  knowledge  of  the  beentifbl  An; 
which  has  been  regarded  as  a  recent  discovery^    In 
Mines*  is  an  extract  from  Pennant's  Tour  in 
this  marble ;  which  is  also  said  to  be  found  in        S 
isle  near  Anglesea. 

•  No.  16,  p.  75. 
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t06  are  poor  in  marbles  *.  It  is  only  tlie  fashioa- 
le  rage  after  foreign  kinds,  joined  with  an  old 
Vtvae  of  commerce,  blindly  followed  by  the  ma- 
ifacturers,  which  prevent  vast  treasures  of  this 
jCoration  from  being  discovered  in  Great  Britain 
d  Ireland ;  particularly  in  Wales,  and  the  High- 
ids  of  Scotland. 

(nELAND. — Near  the  celebrated  lake  of  Kil- 
fbey  are  found  white  aiid  red,  and  black  and 
^te  marbles.  Indolence  and  ignorance  have 
levented  furtlier  research.  The  fine  black  marr 
^'of  Kilkenny  is  conchitic;  but  the  north  of 
Itbud  yields  a  brown  marble,  and  one  of  a  pale 
lit^  like  earthenwaret- 

flaring  begun  with  these  northern  regions,  it 
ll^  be  proper  to  continue  in  the  same  climate, 
it  the  comparative  view  may  become  more 
itinct. 

NoRWAV. — The  marble  of  Gillebeck,  which 
sembles  that  of  Tiiey,  will  be  described  among 
e  Composite  Rocks.  Even  the  Danes  show  a 
ore  patriotic  taste  than  Britons,  for  it  has  been 
npJoyed  in  constructing  the  church  of  Frederic 

•  Br^rd,  442.  Some  nf  ihc  Assynt  maibles  promise  well,  but 
;  quarrin  are  not  yet  sulRcienily  deep  to  expect  the  finest  kindi. 
lOse  of  Ituly  have  been  worked  for  1500  years.  Adit»  might  be 
ind  advatiugeous. 

f  Da  Costs,  p.  21(1,  5nys  a  grey  marble,  with  white  spots,  from 
1  couuty  of  Cork,  wji  much  used  in  Ireland, 


1 


998  DOMAIM   V.      CALCAItOUS. 

at  Copenhagen.     Many  other  Norw* 
are  fieiintly  described  by  Pontoppidan         ] 
cius ;  but  there  is  no  encouragement 
ploration. 

Denmark. — ^The  Danish  isl       9 
coarse  marbles,  but  none  has  att 
notice. 

Sweden. — This  country  has  evinced  ill  giod 
sense  and  patriotism  in  establishii^ 
manufactures  of  porphyry  and  ollite ;  but 
seems  rare  and  of  little  value. 

Russia  and  Siberia. — On  tl 
cannot  be  a  better  guide  than  Patrin, 
many  years  in  these  regions. 

^^  In  Siberia,  the  Ural  mou 
finest  and  most  variegated  marbles.    1 
part  are  taken  from  the  nei^bour 
inburg,  where  they  are  wrou^t,  and  i 
transported  into  Russia,  and  part  } 

tersburg.     The  late  empress  caused 
palace  to  be  built  there,  for  Orlof 
which  is  entirely  coated  with  these 
both  inside  and  out.     It  is  situated 
of  the  Neva,  and  is  one  of  the  chief 
that  capital.     This  empress  built  the  i 
Isac  with  the  same  marbles,  on  a  vast  s      \ 
the  statue  of  Peter  the  Great     This  ch     li 
not  finished  in  1787.     I  there  saw  c 
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large  dimensions,  which  seemed  to  mc  to  be 
tingle  block,  of  a  ubite  and  bluish  marble,  in 
•  veins  :  only  this  kind  of  marble  was  used  in 
iliurch.  The  palace  of  Orlof  has  many  va- 
V)  which  are  distributed  in  compartments. 
%  saw  no  white  statuary  marble  in  the  Ural 
Uains ;  but  in  that  part  of  the  Altaian  moun- 
■which  is  traversed  by  tlie  river  Irtish,  I  in 
places  saw  enormous  rocks  of  marble,  per- 
f  white  and  pure,  from  which  large  blocks 
X  be  hewn.  The  only  use  made  of  it  is  to 
Mtt  it  into  lime,  for  the  service  of  the  for- 
lis  situated  along  the  Irtish."* 
w  celebrated  grotto  of  Kungur  is  by  some 
to  be  in  a  coarse  white  marble,  by  others  in 
Lster.  The  village  of  Kungur  is  near  the 
s  of  the  Uralian  chain,  on  the  confines  of 
tpe  and  Asia,  about  htty  miles  to  the  S.  S.  E. 
le  city  of  Perm,  in  the  government  of  the 
;  name.  It  is  said  to  be  six  wersts,  or  about 
igue,  in  lengtli,  and  half  as  much  in  breadth, 
re  are  several  openings  in  the  roof,  so  that 
3  is  a  subterraneous  meadow  with  grass  and 
ers,  a  little  lake,  a  rivulet  rising  from  a  de- 
ed rock,  whicli,  like  another  springing  from  a 
,  soon  loses  itself  underground ;  with  natural 
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stairs;  an  image  of  St.  Nicholas,  and 
erected  by  the  Russians.  Gmelin,  who 
five  or  six  hours  in  visiting  a  part  of  thia 
able  grotto,  auds,  that  it  is  not  after  all  soso^olt 
as  that  of  Bauman  in  the  Hartz,  and. as  tbeNdk 
Loch,  or  Misty  Hole,  in  the  Duchy  of  Wirteni- 
berg*. 

On  descending  to  the  more  souti    rn 
we  find  the  Turks  occupied  in  c     v 
blest  monuments  of  Greece  into  li      ; 
exploring,  the  ancient  quarries  of  the 
among  which  Anti-Paros  displays  its  c 
grottos  in  the  purest  white  marbl 
lactites  and  stalagmites  of  the 
substance ;  and  said  to  be  as  ! 
primitive.    The  beautiful  green  of  ] 
unknown  to  these  barbarians. 

Germany. — White  marble  of  I  \ 

of  Ilildeshcim  approaches  to  ivory ; 
place  likewise  fiirnishes  an  ash  grey.    T1 
greyish  white.     Osnabruck,  fine   t         .  ' 
gyllen,  spotted,  white,   yellow, 
Between  Leipsic  and  fiareuth  t     "^  is  ] 

chesnut  and  liver-colour,  with  veins 
tints.     Ash  grey,  with  black  rami 
Goslar.    Green,  veined  with  yelk 

*  See  his  Juurncy  lo  Siberia,  in  the  Hist.  Gen*  in  J 
tom.  24, 4U).  p.  128}  where  there  ii  a  groMnd  plan. 
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le,  from  Salztiurg.  Red,  from  Ratisbon, 
,  and  Trent.  Straw  yellow,  with  black 
;,  from  Hessia.  It  is  only  formed  into 
\xres;  and,  like  the  Florentine,  is  a  loarlite 
ig  in  argil. 

EBLAND. — In  general  dull  violet,  spotted 
I  with  black.  There  are  some  of  a  bluish 
embling  wliat  is  called  the  blue  turquin, 
)mes  from  Africa,  and  is  spotted  witli 
and  the  blue  marble  of  Narbonne;  both 

however  sliould  be  called  grey,  for  no 
rble  has  hitherto  been  discovered,  tliat 
eing  ahnost  peculiar  to  tlie  precious 
lut  it  appears  in  alabaster,  a.  blue  trans- 
ad  of  which  is  found  near  Nottingham  *. 
CE. — The  most  singular  is  perhaps  the 
Narbonne,  described  by  Patrin  as  of  a 
s,  spotted  with  bright  grey.     Brard  says 

white,  mingled  with  bluish  grey,  and  is 
jhest  esteem,  being  sometimes  improperly 
arblc  of  Langucdoc.  Of  the  beautiful 
le,  which  forms  many  chimney-pieces  at 
■,  often  spotted  with  a  deeper  colour,  and 
!S  with  M  hite  spar,  I  cannot  discover  the 

ountain  ofCtainont,  near  Mont  Blane,  ucmnpoccd  of 
blc,  nf  thai  kind  which  the  Italuiu  call  cipolioo;  the 
large-gtaiiii'd,  and  cDnfusedly  crystallised,  of  a  slate 
vhilc  veins  and  sp,ini;Ies  of  mioa.     Sauet.  fgli. 
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site,  if  it  be  not  the  griotte  of  Canne, 
Narbonne^y  which  is  a  de^p  red,  spo     1 
M'hite,  or  the  Scrrancolin,  which  is  of  a.  &ir 
mingled  with  yellow  and  grey,  and  is  c 
river  Neste,  which  joins  the  Gar  i 

says,  that  fine  large  blocks  of  S 
been  raised  for  the  decoration  of  t 
of  France.     The  Pyrenees  furnish  i 
as  tlie  green  aiid  red  of  Campan; 
others  mentioned  by  Palassou,  the        \ 
white  of  [^ubie,  the  grey  of  ]  t 

Serrancolin  already  mentioned,  ¥     i 
mingled  with  argil  and  talc,  lil      t      4 
Red,  with  yellow  spots,  from  Poit     . 
and  yellow,  from  Toumus,  which  dec 
churches  at  Lyons.     Grey,  veined        i 
golden  yellow,  from  Bourbon-I        ^    I 
white  veins,  from  Caen  in  Non        y.    1 
Alarquise,  ncai*  Boulogne,  with  lai 
and  red  veins.    Many  of  the  Flemi 
black,  vcmed  with  white;  the  ot     % 
long  to  the  Conchitic  or  Zoophyl 

*  So  says  Patrin ;  but  I  can  only  find  one  G 
Bron^Mii.irt  s:iys  Costie,  in  the  de]>artiuent  of  AU  Mvt 

jewels,  being  common  objects  of  commerce,  i 
ttscd,  and  many  errors  in  consequence  arise.    Butao 
probulity  tlu-  Synnadic,  is  compared,  by  ToumcC     ,  i 
;)n<l  white  ufCobne  in  I^nguedoc. 
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these  may  be  added  tlie  following,  indicated 
ftrd.  Spotted  witli  red,  wliite,  grey,  and 
,  from  the  vicinity  of  Mont  Dauphin,  m  the 
*  Alps.  While,  rose,  and  green,  mingled 
jftToets,  needles  of  lepidote,  and  -shining 
Ibb  of  iron ;  tliis  beautiful  marble,  of  a  saline 

is  found  at  St.  Maurice,  in  the  Val  God- 
«lt  it  belongs  to  the  Composite  Rocks.  St 
ce  likewise  furnishes  cipoline.  Deep  violet, 
d  with  yellow,  from  Narbonne.  iiarioU,  or 
ed  with  various  colours,  white,  red,  and  yel- 
n»n  the  mouths  of  tlie  Rhone,  much  esteem- 
iDg  called  marble  of  St.  Baume,  and  reputed 
to  Spanish  brocatdh.  White,  veined  with 
from  the  department  of  Mont  Blanc,  very 
being  combined  with  silex.  Grey  and  wliite, 
d  with  red,  from  Liege.  Of  a  light  coffee 
•,  w  itii  white,  grey,  and  red  veins,  from  Bou- 
Of  Antin,  white,  with  veins  of  a  fiery  red. 

from  the  Pyrenees.  Black  of  Dinan,  bitu- 
is :  it  is  sometimes  powdered  w  ith  white 
Black,  or  ratlier  grey,  of  Namur,  much 
in  Holland*.  Isabel!;i  colour,  with  trans- 
t  spots  of  deep  brown,  from  Mont  Rouge, 

here il  is  called  I laruac  Hdn,  or  lilue  slone.  Hill,  perhaps, 
:  Naniur  a  Inuii  in  Afrirj;  Ibr  he  craiely  affirm?  ihis  10  be 
niicli.111  m;iil)la  uf  llie  aiirients,  «liifli  b  lUcrilly  lolu  ciria 
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near  Paris.  Yellow,  with  black  dendntef,  fnm 
Rouen.  Of  St.  Maximin,  department  of  Va; 
much  esteemed  in  commerce,  and  called /Mir, 
or  the  gold-bearer,  because  in  that  of  the  httf 
quality  it  is  black,  veined  with  golden  jdkm^ 
White,  from  Ci vrai,  reputed  too  hard  by  the  mv- 
ble-cutters,  while  tliis  is  in  fact  a  fjgfectioB  of 
marble.  , 

Many  curious  marbles  are  a       foood 
isle  of  Corsica,  now  subject  to  F:        s, 
line  of  Corte ;  and  the  isle  of  £1 
quarries  of  white,  veined  with  black 
also  the  cipoline. 

The  French  make  great  use  of  i 
of  all  kinds,  &c.  &c. ;  to  which  p 
part  be  owing  the  infi^cquency  of  c 
and  no  insurance  company  could  der 
advantage  in  that  country. 

Spain. — ^The  milk-white  of  Cord 
Filabres  there  is  a  mountain,  I 

circuit,  and  SOOO  feet  in  height,  v 
tire  block  of  the  purest  white  n 
of  the  highest  polish.    This  singu 
three  leagues  from  Almeria,  in  Gr 
famous  palace  of  the  Alhambra,  at  Gre 
partly  constructed  from  the  white  marUe 

*  Da  Costa,  p.  S03,  says  it  was  much  used  in 


3id  the  town  of  Molina,  in  New  Castile.  In 
aeighbom-hood  of  Grenada,  white  saline  mar- 
slightly  tinged  with  red.  Similar,  but  of  a 
'  grain,  from  Badajos  in  Estremadura.  White, 
yiarge  grey  spots,  from  La  Mancha*.  Grey, 
r  Toledo.  Grey,  veined  and  spotted  with 
t.  Black,  with  grey  and  white,  from  Moron, 
idancha,  and  Biscay;  which  last  also  furnishes 
ick,  veined  witli  oclire  red.  Violet,  elegantly 
ted  ivith  bright  yellow,  from  Toitosa :  this  is 
celebrated  brocatelb  of  Spain.  Dull  red, 
ed  and  spotted  with  a  lively  red  and  shining 
e,  resembhng^rw;^e|.  Of  a  dull  violet,  like 
•  lees,  with  little  orange  spots,  from  yalencia. 
[►-coloured,  veined  witli  white,  from  Santiago; 
there  is  also  an  entire  mountain  of  this  kind 
Antiqncra.  Fawn-colour,  powdered  with 
Cortcgana.  Dull  red,  with  black  capillary 
!,  Viilcncia.  Near  Morviedro  there  is  a  hill 
lack  marble,  veined  with  white,  which  gradu- 
passes  into  a  yellow,  blue,  and  red  bricia,  at 
summit,  lied,  yellow,  and  white,  of  Molina. 
,  veined  with  grey,  from  Guipuscoa.    The 

"lie  French  call  sucli  a  marble  Tigri,  it  should  be  LeopaiJ^. 

get  is  baited,  ihc  leopard  spoiled. 

Wioiu  K-ems  oiigliiallj-  to  imply  a  Urge  deep  red  cheirj.    TTie 

djrk  ,-i«t,  inis>H  occ^^ion  the  name.  , 
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others  are  Conchitic  and  Zoophytic  niaibles  md 
bricias. 

Portugal. — ^I3tie  mountains  of  Ar 
nish  some  esteemed  marbles.    That      Tr 
a  pale  yellow,  with  gr^  veins,  and  i 
tains  shells. 

Italy. — ^The  chain  of  the  A 
chiefly  calcareous,  and  Italy  the  seat 
ancient  monuments,  and  the  pamt 
sculpture  and  architecture,  it  is 
the  Italian  marbles  have  been  hi{       c 
White  marble  of  Padua,  Pisa,  Pilli, 
all  used  in  architecture  in  the  no  ] 

cathedral  of  Milan  is  built  with  a  f 
marble,  veined  with  grey,  from  Merj         •.         : 
marble  of  Bergamo,  of  the  most  pure 
tint,  and  finest  polish,  wiience  the  ] 
par  a  gone.     Black  of  Como,  em| 
thedral  of  Sienna.     Deep  black,  v 
veins.     Polveroso,  or  powdered  r 
sprinkled  with  little  dots,  so  as  to 
White,  with  large  black  spots,  fro     ] 
giore,  used  in  the  decorations  of 

*  The  primitive  marble,  white,  with  some  vciMOi 
>vliich  the  cathedral  of  MiLm  is  constructcdp  Ictrei  n 
;ic-id  wlilte  quartzy  sand,  with  some  pyrites  And  | 


iciics  of  llie  Milanese,  Tbe  green  of  I'loreuce 
ngs  to  tlie  magnesian,  as  does  tUc  x'erde-di' 
4o,  30  called  from  the  little  tgwn  of  I'rado, 
fas  others  say,  from  Corsica*.  Slate  blue, 
id  with  brown,  from  Margorre.  Of  Breina, 
*■,  with  wiiite  spots.  Light  red,  spotted  with 
e,  from  the  \''eronese.  Bluish  p-cy,  or  what 
lied  blue,  of  Rosso  |.  While,  with  Uttte  spota, 
dots  of  blood  red,  from  Liini.  The  yellow  of 
BB  13  one  of  tiiose  called  brocalelti,  or  cin- 
tered,  the  colour  i-esenibUng  the  yolk  of  an 
'  ia  large  irregular  spots,  surrounded  with 
■  of  a  dull  purple.  The  commerce  with  Li- 
10,  strangely  conupted  by  our  seamen  into 
horn,  lias  rendered  this  mai^ble  very  common 
ingland.  It  is  certainly  beautiful,  but  far  m- 
»r  to  the  green  of  Anglcsea,  or  tlie  rose,  spot* 
ivitli  green,  from  Tirey.  Yellow,  veined  with 
k,  also  from  the  neighbourhood  of  Siennaf. 
curious  marble  of  I'lorence,  stained  with  re- 
blances  of  ruins,  &c.  and  which,  with  the  den- 
ic,  might  be  ^tyled  piclori'al,  being  framed  like 


Whal  i. 

■Al-A  &.•: 

._;},,',k,..  green,  is  a  poiievcr.i  from  the 

it}  of  G. 

I.e..     h  is 

10  ciilleif  liccLmsc  it  resemliK'^  ihe  verd 

«r.  xvlii.] 

>V,!,Mll.|"l 

V.I  lo  pumc  from  Egypt.     See  Da  Ctuta, 
hi  a  purple.  Or  dark  blue. 

The  pn:- 

ario.\w.:h 

At.,  i.h' 

■  alxnil  nil 

iiiilci  distant,  called  Mont  Aneoti,  at 
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pictures,  properly  belongs  to  the  marlites.  i 
or  bright  red  inclining  to  yellow,  like  t 
called  jacinty  from  Verona ;  but  i 
presents  ammonites,  it  rather  belongs 
chitic :  the  tomb  of  Petrarca,  at  Ar 
engraved  by  Faujas,  is  of  this  mar        A 
red  wvis  used  by  the  Romans  in  bu 
amphitheatre  of  Verona.     Six  lei 
rona  Faujas  observed  a  singular  1       » 
calls  bone-marble,  being  of  the  same  n 
with  a  greenish  shade,  and  presenting  large 
spots,  which  are  petrified  bones ;  but 
explained   to  what  animal  they  bel 
columns  of  this  singular  marble  have 
tracted*. 
Sicily.  The  chief  marble  of  Sicily  is  red, 

stripes,  lijce  ribbons,  white,   rose-c 
sometimes  greenish,  whicli  at  inter 
forming  pretty  acute  angles.     This 
ble  is  of  the  highest  value  f.     Bisac 
presents  a  milk  wliite,  but  an  apple  g 
takes  the  finest  polish,  probably 
Trapani  possesses  a  red,  with  deeper       s; 
another  red,  spotted  with  green ;  not  to 

*  Brard,418. 

t  It  is  a  heavy  ferruginoiiK  kind,  whence  our  nuubk 
it  Sicilian  jatper.  It  is  |>crhaps  Irom  Giuliano,  in  Um 
nf  SiciK'^  a  "pot  famous  for  prodiir!t«  of  {Wis  kind. 
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(potted  with  several  colours,  and  one  com- 
of  spots  red  and  yellow.  Castro  Xuo\'o^ 
,  spotted  with  red.  Taormina,  red,  spotted 
bck,  or  a  deeper  red ;  yelloxv,  spotted  witii 
ud  black  ;  and  a  yet  more  singular,  green- 
Ith  bright  brown  spots;  and  a  lilac,  witlj 
ieflections.  Termini,  greeuiah,  veined  viitli 
,and  dotted  nith  red.  Near  Sciitcca  ap- 
ft  briglit  green,  waved  with  deeper  greea 
[low.  In  the  river  Niso  are  found  firag- 
of  red,  spotted  with  a  white  semi-trans- 
:»ubstaiice,  like  chalcedony, 
aarble  so  much  abounds  ui  EuropOi  there 
>  occasion  to  import  it  from  the  other  con- 
,  and  their  products  of  this  kind  remain  of 
little  known.  In  Asia  Dr.  Sliaw  men-  .Vain- 
dendritic  marble  of  Mount  Sinai,  which 
n  confounded  witli  the  pictorial  marble  of 
:e,  as  appears  from  Wallerius.  Persia  con- 
any  marbles,  mentioned  by  Chardin,  parti- 
the  translucent  Mhite.  The  kingdom  of 
ind  China,  also  present  edifices  of  beautiful 
narble.  Hindustan  does  not  appear  rich 
production.  Some  of  the  statues  and  mo- 
s  arc  rather  of  a  coarse  limestone  than  a 

Afrtcan  marbles  were  among  the  most      .\fricati. 
ted  of  antiqiiiiv.  when  the  northern  pari  of 
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tliat  continent  was  possessed  by  the  Egy 
Cartlmginians,  and  various  Greek  colonies, 
aften\'ards  ruled  for  many  centuncs  by  t 
mans.     As  the  intercourse  with  Italy  ren 
frequent  till  the  seventh  or  eightii  century, 
is  the  loss  occasion  for  wonder  that  tfie  t      fdoD 
of  the  Roman  artists  should  have  pr  the 

distinctions  of  some  African  marbles ;  a  r 

are  not  numerous,  it  will  be  more  satbfac 
roiisider  them  all  in  one  point  of  view. 

M'hat  is  called  the  ancient  red,  alreadv 
scribed.     This  is  dotted  or  powdered  with  while; 
but  tliore  is  another  kind  with  white  sp 

The  dark  red,  with  small  triangular  ir  , 

must  also  be  classed  among  the  Af        ; 
red,  with  spots  like  flames.     Similar  i 
vd]lcil,fioritt\  among  which  is  a  white  or  grey,  i 
purple  flames*. 

The  ancient  yellow,  according  to  Boot  flMl  UW- 
U  rius,  and  many  ancient  authorities,  itts  fioni 
Niunidia;  as  was  the  grey  with  yettow  spots. 
IMiny,  who  informs  us  tiiat  ships  wefe  trnilt  for 
the  sole  pur])ose  of  importing  marbles f,  menidni 
\\\(}  Xuuiidian  and  Synnadic  as  hShg  varicplri 
by  Hit,  with  inserted  fragments.  He  repiwAei 
\\.c  b:ul  tn?te  of  those  who  altered  tlie  oaMil 

*  Tot  the  African  bricia  sec  ihc  Glutcnilcs. 
y  r.\\\l.  1. 


Niiiniiliaii. 


■ODI    I,      HARILK. 

|>pearaiicc  of  marble,  by  insertions  added  to  the 
Ittural  spots,  so  as  to  represent  animals  and  othci- 
|b}ects*;  whence  the  Numidian  was  diversified 
Mti)  artificial  eggs,  and  the  Synnadic  with  rich 
nrimson  spots,  instead  of  the  dull  red  furnislied 
fcjy  nature  I".  In  another  passage  be  says  that 
[^pidus  first  used  Numidian  marble  in  his  house, 
iven  his  threshold  being  paved  tt-ith  it;  whence 
Ifc  incurred  public  reproach  for  the  new  luxury.}. 
Four  years  after,  Lucullus  brought  a  marble  tD 
Rome,  which  was  called  Lucullean,  being  black, 
«n4  found  in  an  island  of  the  Nile.  But  luxury 
assumed  a  far  wider  career,  for  ages  after  the 
lime  of  Pliny;  and  many  marbles  unknown  to 
BiaC  illustrious  author  must  have  been  imported 
Iftom  Africa,  and  other  countries. 


■|-  Tliii  jirociou?  marble  was  broughl  from  the  very  cenire  of  Aiia 
Tdiniir,  Sinnada,  or  Synnada,  b  g  w  th  greater  Phrygia. 
SlTjliu  says,  lib.  xii.  "  Sinaiia  f        great  site,  before 

vrhlrh  is  a  plain  of  abnut  sixty  d  pi  d  with  olive  trees. 
Further  on  U  the  village  of  D      m  d    h    q  latries  of  Sinadic 

.atorte;  forso  theRoirian^call  ii   b       1     n  Docimite.    Atfirst 

only  small  pieces  were  extracted ,  ,  of  the  prodigious 

luxury  of  ibe  Romans,  iiiimcnsu  and  entire  columns  are  hewn  out, 
the  stoTie  apiiro.ii-hiiig  nearly  to  the  alabaslriles  in  variety.  Many 
loada  of  (his  kiml  arc  carried  down  to  the  »ea;  and  columns  and 
tables  ofailniiTable  she  and  beauty  are  exported  to  Rome." 

Sec  thv  ApptniJix,  for  a  fuller  account  of  the  Syniiadic,  African, 
and  other  ancient  marble*. 
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A  singular  fnai*blc  is  still  known  to  be  fiMmd  it 
Sitifj,  in  the  north  of  Africa,  being  tlie  proper  te^ 
quin,  because,  like  the  turquois,  it  is  supposed  li 
be  brought  from  a  country  subject  to  the  Turla*. 
It  is  of  a  bluish  grey,  or  slate  colour,  witfa  spoil 
of  siderite  or  hornblende ;  and  seems  Id  be  one  of 
the  most  primitive. 
Ammam.       The  common  marbles  abound  in  Amebica ;  ad 
the  conchitic  is  found  at  the  height  of  1 2,000  fiset 
ill  the  Andes.    The  following  observatioDs  m 
from  Molina's  admirable  essay  on  the  natonl 
history  of  Chili. 

'^  The  calcareous  stones  which  this  counlij  ia^ 
nishes,  are  limestones,  marbles,  calcareous  qar, 
and  gypsum.  Among  the  limestones  sonem 
found  very  compact,  and  of  all  the  cdoors;  u 
are  the  coarse-grained,  while  the  commoo  line-* 
stone  is  white,  bluish,  and  grey.  The  marbki  of 
a  sincrle  colour  hitherto  discovered  are,  white  M^ 
tiiary  marble,  black,  greenish,  yellow,  and  ffej. 
Two  mountains,  the  one  in  the  Corddera  of  Gk 
pif/fH),  and  tlie  other  in  the  marshes  of  MomU^  eo- 
tirely  consist  of  marble  in  zones  of  several  ookxini 
but  in  such  stmta  as  surround  the  mountui^ 
from  their  base  to  the  summit,  with  a  symmel^ 
tiuit  seems  an  artifice  of  nature.     The  varic^tfri 

*  Some  viy  tiirqiiin,  fur.  ir'n^^  i^  <1rri\ef1  from  tbe  Uwcoloarif 


garbles  are,  tlie  grey,  with  white,  yellow,  and 
i|ue  veins ;  green,  speckled  with  black ;  and  yel- 
cw,  witli  black,  brown,  and  green  irregular  spots. 
rtiiii  last,  the  quarry  of  which  is  at  San-Femando, 
be  capital  of  the  province  of  Colchagua,  is  in 
peat  esteem,  because  it  is  easily  wrought,  and 
bardens  in  the  air.  All  the  marbles  of  Chili  are 
gaieraJly  of  a  good  quality,  and  all  take  a  good 
polish.  Persons  wlio  have  had  occasion  to  ex- 
wnine  the  lower  Andes,  have  assured  me  thafr 
4loae  mountains  abound  in  marbles  of  different 
Jwalities,  and  nearly  of  all  colours;  but  tlie  ac- 
Slmnts  I  have  received  aie  too  superficial  to  en- 
■ble  me  to  give  exact  descriptions  of  them.  In 
be  plains  near  the  city  of  Coguimbo,  a  white  shell 
Urblc  has  been  found,  somewhat  granular,  three 
If  four  feet  under  the  vegetable  earth.  The  shells 
n  this  marble  are  more  or  less  entire,  and  give  it 
11  the  appearance;  of  a  real  lumachella.  The  bed 
f  this  marble  extends  in  length  and  breadth  more 
han  three  miles ;  its  thickness,  generally  about 
wo  feet,  varies,  and  depends  on  the  number  of 
he  beds,  which  are  sometimes  five,  sometimes 
ight.  These  beds  arc  almost  always  divided  by 
ery  thin  layers  of  sand.  This  stone  increases  in 
ardness  in  proportion  to  its  depth.  The  first 
leds  only  present  a  coarse  friable  stone,  of  no  use 
lut  to  make  time :  the  following,  although  com- 
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pact,  easily  yield  to  the  iron  instruments  um4  to 
cut  it,  and  raise  it  from  the  quarry ;  but  in  boUk 
ing  acquire  a  sufficient  hardness  to  resist  aaj  m 
pression  of  the  air  or  water.*** 

Many  curious  marbles  are  also  found  in  Net 
Spain,  and  in  North  America.     T  F  q 

ries  in  the  territories  of  the  United  I  it 

Stockbridgc,  and  Lanesborough,  Mi 
sundry  places  in  Vermont  and  Penns^ 
Amenia,  in  New  York;  and  in  Vir^nia: 
of  whicli  fully  equal  the  finest  s 
Europe  f-     At  Marble  Town,  near  H 
are  quarries  of  fine  black  marUe,  sp 
white  shells. 

STRUCrURE   II.      COMFACTi 

This  division  has  scarcely  been 
mineralogists,  except  in  a  few 
ing  to  Werner's  system,  it  must  d 
the  transitive,  and  tlie  floetz  or 
Some  few  examples  have  been  air 
of  very  compact  ancient  marbles, 
ture  like  tlie  argillaceous  substano 
palombino,  and  that  which  resembles  ii      \  ^. 
called  Circck,  and  the  ancient  b 
also  approach  to  this  division. 

•  Mollnn,  St.  Nai.  p.  77. 

f  Spafltird's  General  Geography,  Hwlson  ISOg,  81a  pb  100- 
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I  Waoy  of  the  marbles  used  in  the  Egyptian  mo- 
pocnts  appear  to  be  of  tliis  description,  atid 
l^iid  has  divided  them  into  two  kinds,  tlio  daisum, 
Bd  tlie  tatneliosum  granularc.  Of  tlie  former 
kRiiUiow  white,  and  yellowish  wiiite,  reddish  and 
Ktlonish  grey,  nnd  Isabella  yellow,  passing  to 
Pfjlowish  brown*.  He  adds  tiiat  the  lapis  Troicus, 
if  H'hich,  according  to  Strabo,  tlie  pyramids  were 
jbiefly  built,  must  belong  to  tliis  sort,  as  Nicbuhr 
Uya  they  are  constructed  of  limestone  full  of  por- 
ptcs,  or  nummulites,  drawn  from  the  mountains 
Wled  Mokattam,  but  anciently  Mons  Troicus. 
Ihit,  according  to  many  specimens  and  recent  ob- 
fcrvations,  the  pyramids  arc  built  of  a  beautiful 
jbe  limestone,  which  often  contains  shells,  M. 
fezierc,  an  excellent  judge,  in  the  abstract  of 
l^ptian  mineralogy,  which  he  presented  to  me, 
i^rHs  the  two  long  cliains  of  mountains,  whicli 
xintine  on  citiicr  side  the  long  valley  called  Egypt, 
IS  being  both  of  a  calcareous  nature,  the  sand- 
itone  only  beginning  about  twenty  leagues  from 
the  cataracts,  a  little  above  the  town  of  Esneh. 
The  celebrated  tombs  excavated  at  Thebes  must 
jf  course  be  in  limestone. 

Among  the  modern  marbles,  the  most  compact 
ire  those  referable  to  the  marlites,  as  being  com- 
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bined  with  a  considerable  quantity  of  argU.  Ik 
others  have  seldom  attracted  especial  observatkB; 
and  the  division  indeed  cannot  be  r^arded  ai  of 
much  importance,  as  even  in  geology  the  grmim 
marbles  cannot  always  be  regarded  «f  priailin^ 
nor  the  earthy  as  secondary. 

Most  of  the  compact  marbles  also  rfflrtrinihft^ 
so  that  they  belong  to  the  next  subdiviaan. 

STRUCTURE   III.     CONCHITIC. 

orBieyberg.      The  most  beautiful  and  celebrati 

is  a  recent  discovery,  being  found  at !      ^ 
Carinthia,  where  it  appeared  in  a  bed 
limestone,  above  a  vein  of  lead.     It 
nately  brittle,  so  that  pieces  of 
be  obtained.     It  is  a  grey  marble,  or 
stone,  reflecting  the  red,  green,  and  Uue 
the  opal,  CLnd  almost  with  equal  fire.    T 
quisite  colours  arise  from  the  lami 
what  is  commonly  called  mother  l^ 

kind  of  nautilus,  of  which  fragments  are 
in  this  splendid  substance ;  their  lustre 
bably  heightened  by  the  fine  reflections 
observable  in  that  of  Elba,  for  veins  of 
pyrites  are  not  unusual  in  this  stone. 

The  name  of  Lumachella,  which  in  Italian  aah 
ply  implies  snail  or  shell  marble,  now  begbi  H 


\e  confined  to  this,  and   the   following  elegant 
bd. 

Amonfi  the  numerous  marbles  discovered  in  the 
iBins-of  Rome,  is  said  to  be  the  beautiful  luina- 
Rella,  ridiculoilsiy  styled"  of  Astracan,  a  name 
bhich  has  embarrassed  Patrin,  wlio  discovered 
fcone  such  in  the  regions  around  that  city,  so  cele- 
^ted  in  the  Orlando  Furioso,  and  the  romances 
fr  the  middle  ages.  If  he  had  looked  into  Ferber 
kr  Born,  he  would  have  seen  that  it  is-  a  mere  eor- 
mption,  oiring  to  the  omission  of  one  letter,  the 
PbUan  being  Casfracana,  not  Astracana.  One 
according  to  Born,  is  called  castracana  detla 
ttellina.  This  is  of  a  yellowish  white,  spotted 
little  grey  dots*. 

le  finest  lumachella,  reputed  ancient,  is  of  a 
brown  colour,  and  contains  a  number  of 
liells,  M  liich  form  little  circles,  or  semicircle?',  of 
k  bright  golden  colour,  or  orange  yellow,  which 
ippear  with  the  greater  lustre  from  the  contrast  of 
be  base.  This  may  be  regarded  as  the  most  sin- 
[ular  of  all  the  marbles.  Ferber  also  mentions 
he  following  varieties ; 

*  This  Cajiraran  is  ihp  Casiravan  of  Woodivard  and  Da  Co»la: 
le  Khegroan  iif  (I'.Vmille,  The  mountairij  of  Catlravatt  extead 
(faind  Ttijxili  ill  Sjri.i,  See  Pococke,  ii.  92 ;  and  Maundrel'* 
'nveU.  'IV'V  dii:  J'^  famuua  fur  a  mailiie  slate,  wilb  unpretiiont 
f  fish  and  )oa-l,lars,:  Mode  Vil. 
VOL.  J.  fi  £ 
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Greyish  brown,  with  white  traaspanot  i 
like  agate. 
The  same,  with  rose-coloured  st 
Brownish  yellow,  with  small  b      k 
With  regard  to  the  inferior  Id     i 
marble,  they  seem  to  have  lit 

the  ancients.    The  masters      t 
seated  at  Rome  or  Constantinople^  c 
ten  or  twelve  centuries  their  j  t 

Phrygian,  with  crimson  or  lilac  an; 

penal  red  of  Africa;  the  ffeen  of  1 
the  yellow  of  Numidia.    Among  the  ' 
lours,  a  blue  alone  was  wantii 
linknown  to  us,  and  perhi^i^s  to  ; 
the  sole  rock  of  that  colour,  being  i 
detached  masses;  a  circumstance  w  i 
as  that  there  should  be  only  one  ahn 
flower,  and  that  in  our  climate  c 
house. 

The  artists  and  dealers  at  R 
with  a  view  of  distinctioni  and 
crease  the  price,  may  apply  the  : 
as  jewellers  do  that  of  oriental,  i 
more  precious  kinds.     Such  perhaps 
marble  reputed  ancient,  and  c 
^iJJJ5^*"     Rome  Panno  di  morto,  or  the  fii 

of  the  deepest  black,  sprinkled  with         i 
like  snails,  each  an  inch  or  mwe  in 
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and  rather  regular  intervals.  It  is  very 
and  deservedly  in  higli  esteem.  The  an- 
rchio  di  pavone,  or  peacock's  baA,  is  by 
tiled  a  conchitic  marble,  the  shells  forming 
rcular  and  semicircular  spots,  red,  white, 
low*. 

le  modern  kingdoms  of  Europe,  as  inferior 
'as  in  power  to  the  llomans,  many  kinds  of 
ic  marble  have  been  introduced  into  archi- 
,  The  pillars  of  tlie  venerable  cathedral  EagUiii. 
ham,  a  monument  of  the  eleventh  century, 
istructed  of  a  black  marble  with  white 
but  both  of  a  dull  lustre,  the  quarries  of 
ire  still  known  to  exist  at  no  great  distance, 
black  shell  marble  there  are  also  tomiis  in 
bey  of  Melrose,  probably  from  the  same 
with  those  of  Durham.  The  marble  of  the 
)f  Scotland  is  chiefly  primitive. 
ie  black  marble,  with  white  shells,  is  found 
ristol,  wlicre  it  is  used  for  chimney-pieces, 
ilar,  it  is  believed,  occurs  in  Derbyshire. 

C<Mt3,  p.  2l3,  9ay>  ihe  peacock's  eye  is  a  btaiitiful  marblo, 

;lit  cmiiab:ir  ruloiir,  with  s^iols  a[id  veins  of  milk  whiu 
tny  of  the  sjioti  form  circle*  about  the  size  of  a  sixponce, 
ih  a  red  groutiil  -.  and  nhich,  from  an  imaginary  mem* 
luvf  canfi'irt'il  the  naiiir.  It  Ukes  *  hi^  polish,  but  ■• 
iniicli   cni-kdl  or  fljivcd.     Ii  must  not  be  confoundul 

2  bS 
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Purbeck  boasts  a  marble,  of  which  the  shells  ftm 
grey,  blue,  aiid  white  circles. 

But  the  marble  chiefly  used  in  our  ancient  Op 
thcdrals  and  churches,  was  that  of  Petworth  ii 
Sussex,  which  is  tlius  described  by  Woodward : 
FwworUi.        "  Marble y  from  Petworth,  Sussex.  The  ground 
grey,  witli  a  cast  of  green.     Tis  very  fUA  set  m 
all  parts  of  it  with  shells,  chiefly  tuftimlpd 
Some  of  them  seem  to  be  of  that  sort  of  rifer  dril 
that  Dr.  Lister,   llisi.  Cocldear.  AngL  p.  1S9^ 
calls  cochlea  madTma^Jusca  ^ive  nigricaUf  Jih 
data.    Several  of  the  shells  are  filled  with  a 
white  spar,  which  variegates  and  adds  to  lb 
beauty  of  the  stone.     That  spar  was  cmI  ii  At 
shell  before  this  was  reposited  in  the  naaof 
7narble^  as  is  demonstrable  from  a  view  of  thii  tti* 
other  like  masses.    Corif.  Nat.  Hist,  of  the  Ealk^ 
part  IV.  comcct%  p.  181,  et  seqq.  seamiEtL 
This  is  of  about  tlie  hardness  of  the  wJbIb  Ge- 
noese marble. 

'^  The  slender  round  scapi  of  the  {nUm  oCtbi 
Abbey  Church  in  Westmmster,  and  of  theToapk 
Church,  arc  of  tins  sort  of  marble.  So  UkewiN 
are  those  of  the  Cathedral  Church  of  Salisburf, 
as  I  remember ;  and  my  Lord  Pembroke  uexM 
me  positively  they  are.  Some  persons  that  W 
less  skilful  in  these  matters,  fancy  tliese  scafiB 


Bit  occur  in  most  of  the  larger  Gothick  buildings 
\  England,  are  artificial;  and  will  have  it,  that 
ley  are  a  kind  of  fusil  marble,  cast  in  cylindrick 
fluids.  Any  one,  ivho  shall  confer  the  grain  of 
le  marble  of  those  pillars,  the  spar,  and  the 
Mis  in  it,  with  those  of  this  marble  got  in  Sus- 
p,,  will  soon  discern  how  little  ground  there  is 
HF  this  opinion ;  and  yet  it  has  prevailed  very 
anerally.  I  met  witli  several  instances  of  it  as  I 
levelled  through  England ;  and  had  frei^uent  op- 
brtimities  of  showing  those  who  asserted  these 
Blarsto  be  factitious,  stone  of  the  very  same  sort 
^  that  they  were  composed  of,  in  theneighbour- 
hqufirries.  Camden*  had  entertained  the  same 
■ioD  of  those  vast  stones  of  Stoue-Henge;  but 
Uiilly  refuted  by  Jiiigo  Jones\."  J 
•'Da  Costa  mentions  a  black  coralic  marble, 
rom  Wales,  wiiJi  madrepores  an  inch  or  two  in 
sngth,  like  half  a  crown  when  cut  across.  It  is, 
lesays,  very  beautiful,  and  the  tomb  of  Sir  Tho- 
nas  Grcshain,  in  the  church  of  Great  St.  Helen's, 
i  formed  of  it.  Ho  confounds  it  with  the  Kil- 
enny  marble,  wiiich  he  says  is  much  used  in  Lon- 

"  •  InhlsRrilaniiia.  p.f|5. 
•'  t  Sloiie-IU-ii-u  rtslorcil,  p.  33." 

J  Woodwai.fi  EiiijUih  Fossils,  i.  20.  The  marble  of  Bethcrsdeii 
Kent  ivas  alio  noted. 
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don,  and  which  contains  white  s{>aiTy  ciitt  of 
shells,  both  turbinated  and  bivalve*. 

The  Derbyshire  marble,  of  a  pale  ash  cokMr, 
full  of  entrochi,  was  much  used  in  Londn  fi 
tables  and  chimney-pieces  f. 

Good  marble  is  found  in  the  side  of  Bonrfefl^  k 
the  West  Riding  of  Yorkshire,  being  pcfi  «4ft 
entrochites :  it  is  manufactured  at  Kendal,  lid  h 
in  great  demand  at  Manchester  and  livrtyfeoL 
Bowfell  is  one  of  the  highest  mountains  in  En- 
gland, and  sends  waters  into  both  seas.  It  k 
about  thirty  miles  in  circuit  J. 
Frencii.  France  abounds  in  conchitic  t 

red  of  Givet,  containing  entrochi,  : 
to  tlic  Zoophytic  structure.     The 
Aube  shows  a  grey  marble,  alnnost 
shells,  and  some  large  ami 
white  circles,  being  transverse  sec  i 

from  the  neighbourhood  of  Brest.    T 
in  the  beautiful  red  griotte  sometir 
aspect  §.     The  greyish  brown  of  I  ] 

*  That  supposed  from  Wales  is  in  iact  the  ane  with  iha  rf 
Durham,  as  appears  from  Gresham*s  tomb. 

t  Da  Costa,  p.  232,  &c. 
^       X  Parkinson,  Organic  Remains,  vol.  ii. 

§  Brard  says  that  the  red  spots  on  the  griotte  are  sb 
the  outline  is  marked  in  black,  p.  36q  :  this  n  lirom  the  i 
onierault. 
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ilack,  with  white  beleranites,  from  Narbonne. 
rhe  black  marbles  of  Flanders.  The  pearl  grey 
(f  Nonette  in  Auvergne,  in  which  the  screw-shelU 
ire  changed  into  silex,  biit  easily  polished. 

In  Italy,  some  churches  of  Lucca,  Pisa,  and  ""''• 
Florence,  are  decorated  with  a  brick  red  marble, 
wntaiuing  white  ammonites.  The  modern  ochio 
U  pavone,  or  peacock's  tail,  presents  round  spots, 
vhitish,  bluish,  or  red,  being  shells  cut  across. 
There  is  also  a  very  pale  yellow,  with  small  shells, 
:hanged  into  white  transparent  spar. 

Spain  offers  the  conchitic  marble  of  Grenada      Spaio. 
md  Cordova,  of  a  deep  red  with  white  shells;  and 
hat  of  Biscay,  of  a  deep  black,  with  shells  of  a 
plendid  white.     The  pale  yellow  of  Portugal,  as 
Iready  mentioned,  presents  maiine  bodies. 

The  marbles  of  Swisserland,  Germany,  and  the  Oernaaj,ice. 
ortlicra  regions,  often  belong  to  this  description ; 
lUt  if  there  were  not  some  striking  singularity,  it 
?ould  be  unnecessary  to  enter  much  into  the  spe- 
ification.  Those  of  Basel  have  astroites  and 
:oralites ;  of  Brunswick,  Franconia,  &c.  belem- 
lites,  ammonites,  and  cochlites ;  of  Sweden,  ortho- 
;eratites. 
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STRUCTURE  IV.      ZOOPHYTIC 

Of  this  the  ancients  appear  to  have  made  n 
use,  though  it  sometimes  presents  varieties  at  oooB 
uncommon  and  beautiful.    A  fine'kindy  easily  had 
of  the  marble-cutters  at  Paris,  is  of  a  dxxofate 
brown,  with  white  madrepores  of  all  sin  nd 
descriptions,  beautifully  variegated  with  greynd 
Of  Caen.     red.     This  is  the  celebrated  marble  cf  Caen,  in 
Normandy,  which  may  be  called  the  madre 
marble  by  way  of  eminence,  and  of  which  I 
ful  tables  and  other  ornaments  abound  m 
capital ;  even  those  of  the  traiteur,  in  the 
of  the  Tuilleries,  being  of  exquisite  elcgi 
variety. 

^^  The  marble  of  Caen  is  of  a  dull  red,  and  I 
has  large  veins  or  branches  of  a  grey  or  vsiSHe  » 
lour,  which  are  solely  composed  of  madrepoRik 
distinctly  perceptible,  either  in  the  fbnn  of  stMr% 
or  that  of  diverging  branches.  This  is  fbea  by 
excellence  a  madrepore  marble. 

"  Its  quarries  are  in  the  neighbourhood  of  Caflii 
and  although  it  be  rath^  coarse  and  cominoD,  'i 
is  much  used  at  Paris,  either  for  tlie  tops  of  con- 
^odcs,  or  for  chimney-pieces,  &c.  There  «t 
tables  of  it  in  most  of  the  coilec-houses  of  Paris; 
and  it  is  known  in  commerce  by  the  name  of  CacA 


irble.  It  somewhat  resembles  that  of  Lan- 
edoc;  but  is  more  cloudy,  and  less  Hvely  in  its 
bur,  and  does  not  take  near  so  fine  a  polish."* 
^nother  singular  zoophytic  marble  occurs  in 
juice,  the  ground  being  a  wine  red,  with  spots 
^duU  white  and  green;  the  latter  being  itself 
jpareous,  which  is  far  fVom  common.  It  is  in- 
Mpersed  with  fragments  of  madrepores,  and 
iier  zoophytes,  of  a  delicate  bright  red.  It  ia 
^bably  from  tlie  south  of  France. 

iThe  deep  red  marble  of  Givet,  witli  light  veins 
E  Bpols,  contains  white  fragments  of  entrochi, 
|at  of  Charlemont  is  veined  with  white  and  red, 
^  white  spots  of  madrepore. 
[The  beautiful  marble  of  Languedoc,  or  St. 
tuuie,  is  of  a  fiery  red,  mingled  with  white  and 
2y,  disposed  in  convolved  zones.  Some  say  that 
e  wliit"-^  and  grey  piirts  are  formed  by  madre- 
tres.  The  eiiilit  columns  which  decorate  the 
w  triuin[>hul  arch,  in  the  Carrousel  at  Paris, 
e  of  this  inarbk',  which  is  one  of  the  finest  of 
ranee. 

The  grcv  niiirhle  of  Mons   contains  entrochi. 

is  properly  an  orsten,  as  on  friction  it  yields  a 
luseous  smell.     The  department  of  Calais  fur-  , 

•  B^ird,  3Cs.     Thai  nf  Caune.  here  alluded  to,  is  a  griolte  of  a 
:p  red,  spoUi'J  niili  wliiic,  3ccoritiiig  to  Pairii). 
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nishes  a  deep  reel  marble,  with  grey  spots,  of 
Koophytic  remains.  The  marble  of  St.  Amie^  k 
the  neighbourhood  of  Namur,  on  a  deep  prf 
base,  presents  ^hite  zoophytic  spots :  that  of  lli- 
taire  is  similar ;  and  that  of  Leff  is  pole  rod,  wiHi 
tv'hite  fragments  of  madrepores. 

The  starry  marble  of  Italy  is  light  grey  orvtte^ 
sind  seems  to  be  entirely  composed  of  soofljfie 
fragments. 
&mu.  At  Roche,  a  league  beyond  A     e,  is 

of  a  handsome  marble,  veined  ^        led,  i 
grey,  and  black.     It  is  polished  on  t      \ 
is  liidch  used  at  Geneva,  and  the  I     ^ 
nor  is  it  unknown  even  at  Lyons.    P 
of  this  marble  present  beautiful  ttadr      ^ 
sofne  shells,  chiefly  pectenites;  but        ' 
assumed  the  nature  and  grain  of  t 
the  shell  seldom  or  never  appears 
form*. 

*  Sauss.  1099. 


MODE  U.    KONITE. 

There  is  a  stone  uniTersally  employed  in  Disiinetion. 
BChitecture,  and  which  may  be  regarded  as 
Irtennediate  between  marble  and  Hmestone. 
Jt  appears  to  have  been  tbe  freestone  of  the  Frceitone. 
Slddle  ages,  called  ashler  when  only  roughly 
lewD;  and  is  also  the  freestone  of  Woodward, 
nd  many  other  writers  of  mineralogy.  Mr. 
Paikinson  has  recently  confirmed  the  justice  of 
Sits  appellation,  by  informing  as  that  "  free- 
■one  is  a  compact  limestone,  of  an  earthy  frac- 
tare." 

,  Yet  many  late  writers  have  inaccurately  ap- 
plied the  term  freestone  to  a  very  different  sub- 
rtance,  using  it  as  synonymous  with  sandstone, 
chiefly  indeed  with  a  calcareons  cement;  though 
it  has  also  been  extended  to  the  argillaceous^ 
suid  even  to  the  siliceous.  The  reason  given  for 
the  name  is,  that  such  a  stone  may  be  worked 
in  any  direction ;  nay,  Doctor  Kidd  informs  us 
"  that  sandstones  wliich  yield  readily  to  the 
chisel,  and  hence  called  siliceous  freestones,  are 
nsed  in  masonry."  If  the  term  were  thns  ex- 
tended, it  might  also  he  applied  to  granite,  which 
is  used  in  many  countries  for  the  commonest 
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habitations.  Even  calcareous  sandstone 
scarcely  be  called  a  freestone,  as  it  often  » 
quires  to  be  placed  in  the  original  direction  of 
its  layers  in  the  quarry,  else  it  will  moulder  ii 
the  air;  which  is  also  the  case  with  some  JiiM- 
stones  employed  in  the  public  buildings  at  Qs- 
ford,  and  which  therefore  can  scarcely  be  called 
freestones. 

The  freemasons  of  the  middle  agesi  who  a^ 
pear  to  have  been  the  successors  of  the  Kw^iv 
Templars,  from  their  allusions  to  the  tempk^ 
the  military  tinge  of  their  mysterious  ritok 
which  formerly  excited  the  jealousy  and  refta^e 
of  monarchs,  and  other  circumstances,  ap^ev 
to  have  applied  the  name  freestone  fromajcfc 
more  delicate  and  appropriate  circumstanfcei 
namely,  that  it  might  be  wrought  into  orna- 
ments of  the  most  minute  description,  such  ai 
are  observable  in  the  cathedrals  and  other poblie 
buildings,  not  to  mention  the  crossed  toalwbapd 
other  monuments,  of  the  middle  ages,  wUdl 
could  never  be  imitated  in  any  sandstone.  Tbe 
little  fleurets,  and  other  niiuiatures^  which  we 
admire  in  the  tombs  and  buildings  of  that  period 
are  sculptured  on  a  stone  of  the  finest  grainb 
and  at  the  same  time  of  a  softness  most  eaai^ 
obedient  to  the  chisel;  qualities  which,  if  fonnd 
in  any  sandstone,  it  would  soon  moulder,  and 
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kw  labours  of  the  sculptor  would  scarcely  sur- 
bfp  his  oivn  century*, 

I  The  original  acceptation  of  the  term  being  k*m. 
jhos  lost,  it  has  of  course  become  vague,  and 
inight,  as  in  many  other  instances  in  the  pro- 
|resa  of  mineralogy,  to  be  exchanged  for  an- 
Mier,  strictly  appropriated,  and  which  cannot 
ke  abused.  As  this  rock  may  be  regarded  as 
|ile  noblest  of  the  common  limestones,  and 
Nlough  Greek  etymons  have  become  universal  in 
be  science,  yet  the  Greek  words  representing 
Emestone  and'silex  bare  not  hitherto  been  ad- 
bitted,  the  appellation  of  Konite  is  proposed 
tem  Ksna.  which  is  used  repeatedly  for  lime  by 
Bheophrastns,  especially  in  the  last  chaplor  of 
is  book  on  stones  f. 

t  Konite  being  merely  a  compact  limestone,  of  Ciianctcu. 
,n  canliy  fracture,  sometimes  coarse  and  some- 
imes  finer,  for  its  otiier  characters  those  of  lime- 
tone  may  be  consulted.  There  is  sometimes  a 
light  admixture  of  silex,  often  of  argil,  rarely  of 
nagnesi:i,  which  however  has  been  found  by 
:hemica!  analyses  In  some  kinds,  as  those  em- 
>loyed  in  Westmiii^lLT  Abbey  and  the  Cathedral 

•  Calcareous  =an(L-iniK-  ofc-oiirw  leaves  much  sand  in  the  nitrous 
cid ;  while  konite  |)ruduLti  iioiif,  or,  in  some  kinds,  a  very  small 

+  It  riii4:lil  a!-ohc  .■:,ll,a  0-iiie,  fruiu  its  useiii  btiilJli.g.   Tiraijfj 
tnoilicr  ttrai  lur  hiue,  hn  btui  oddly  applied  to  tita-i,  a  metal. 


4S0  SOMJ^lIf  ▼.      CALC4AB0Ut. 

of  York ;  and  that  fine  earth  must      i 
part  some  of  its  usual  qualities^ 
ness  aod  durability  *.    By  fwme  Ik     r 
might  probably  be  discoviered  fir 
ries  the  stone  used  ia  ovf  cathedr 
ancient  buildings,  was  procured.    < 

Of  Caen,    even  brought  from  Caen  in  N 
as  would  seem,  because  it 
Norman  conquerors.    It  is  said  to 
posts  and  lintels  of  the  castle  at  , 

in  many  other  places;  but  the  i 
stone  is  often  erroneously  ap        I, 
in  the  abbey  of  St.  Alban's;  i 

from  authentic  records,  that  the 

Tottenhoe.  employed  was  from  the  quanr  T 

in  Bedfordshire.    Not  contented 
jestic  appearance  of  konite,  or 
stone,  on  whose  soft  tinge  of  bit 
eye  reposes  with  more  pleasure  tl 
teriog  splendour  of  marble,  our 
creased  the  magnificence  with  sii 
pillars  of  Petworth  marble,  di       i 
now  unknown,  near  the  tc     i  of  i 
Sussex.    This  marble  is  often  i 
Purbeck,  while  it  is  totally  different 
lours  and  composition;    The  sti  \ 

*  See  the  Mode  MagnesUn  LinBcsloiie,  DcwtiB  IV- 
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Itwprfch  marble  is  even  singular,  as  the  shells. 
^h  are  very  small,  seem  changed  as  it  were 
P  drops  of  spar  and  marble ;  and  the  prevail- 
f.  tints  arc  a  faint  green  and  reidish  brown; 
|ile  in  the  Purbeck  the  tints  are  a  bluish  grey 
i^psb,  and  a  dull  yellower  fawn  colour;  and 
p^ells  are  marked  by  little  black  lines.  These 
jl^rs  of  Petwortb  marble  adorn  the  cathedrals 
Canterbury  and  Salisbury,the  Abbey  Church 
"Westminster,  and  that  of  St.  Alban's;  not  to 
jpition  the  Temple  church,  and  Great  St.  H^ 
f's,  in  London ;  and  probably  many  othei!» 
Igbt  be  noted.  The  contrast  of  this  beautiful 
Ifble  with  the  konite  of  the  rest  of  the  edifice 
^t  have  been  striking  and  magniUcent;  but 
present  all  is  equally  covered  with  a  white  of 
llowish  wash,  so  as  to  recall  the  meinory  iff 
B  whited  sepulchre,  applied  in  scripture  to  q 
•pocrite;  while  the  walls  ought  only  to  be 
saned,  and  the  pillars  polished  anew,  as  ii> 
me  sacred  edifices  of  the  Continent. 
At  present  the  most  remarkable  konite  used 

the  southern  parts  of  England  is  that  of  Port- 
ad,  whicli    is   thus  described   by  Dr.  Wood- 
srd: 
"  Static  out  of  the  great  quarry  of  Porlland, 

a  pale  or  whitish  colour,  composed  of  nu- 
erous  small  roundish  grains,  not  unlike  the 
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smaller  ova  of  fishes.  They  split  in  the  cottog 
of  the  stone ;  so  that  it  is  capable  of  boig 
brought  to  a  surface,  very  smooth  and  eqari. 
Besides,  thii^and  all  like  sorts  of  stone  tbal^M 
composed  of  granules,  will  cut  and  rive  in  aiijr 
direction :  as  well  in  a  perpendic  or  io'  a 
diagonal,  as  horizontally  and  pan  t 

of  the  strata.    *Tis  for  this  reason  that       i 
obtained  the  name  of  freestone.    T 
bear  the  injuries  of  the  weather  cqi     jt 
differently  in  all  positions :  when         1 
that  is  slaty,  with  a  texture  long,         pan 
the  site  of  the  stratum,  will  split  o 
ways,  or  horizontally;  and  if  p       d 
other  position,  'tis  apt  to  give  way^      rt| 
burst,  when  any  considerable  weij 
upon  it.    Which   inconvenience  the 
stone  being  not  liable  to,  cutting  fieely, 
being  of  a  colour  very  good  and  agre 
made  use  of  for  the  better  buildings 
about  London."* 

Da  Costa  calls  the  Portland  sto:        i 
sandstone;   and,  with  equal   error,         i 
sandstones  have  obtained  the  name  of     i 
because  they  were  cut  in  any  direci 
subjoins  some  account  of  the  Sany 


•  Wogdward\  Engluh  Foiiib«  1799.  i.  17- 
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l^egate,  and  Godstone;  which  last  is  said  to 

Ijtve  received  its  name  because  it  was  often  used 

p  churches.     They  seem  by  his  account  to  be 

jparse  sandstones  with  mica,  now  chiefly  used 

IV  ovens  and  hearths,  and  the  like  purposes. 

jJConite  is  by  the  French  called  piare  de  taille,  otiierkindt, 

^QeUoiif  &c.     The    Italian   macigno  seems   an 

Pgillaceous  hmestone  with  a  little  mica;  while 

lie  travertino  used  in  the  ancient  and  modem 

4ifices  of  Rome   strictly  belongs   to  the  cal- 

pw^uus  tufas,  uuder  which  it  will  be  described. 

khe  building  stone  chielly  used  at  Edinburgh, 

flpecially  in  the  beautiful  new  city,  is  from  the 

parry  of  Craigleith,  and  is  said  to  be  an  argil- 

fceous  limestone,  perhaps  sandstone,  with  black- 

ti  veins.    The  ancient  Romans,  whose  buildings 

re  alike  distinguished  by  magnificence  and  du- 

ibility,  chiefly,  like  their  successors,  employed 

\e  travtrlino,  which  abounds  on  the  banks  of 

le  river  Anio,  and  is  reproduced  by  its  depo- 

tions.     To  the  lasting  nature  of  this  stone,  and 

f  the  mortar  mixed  with  puzzolana,  which  also 

bounds  in  the  neighbourhood,  that  is,  to  cir- 

umstances  merely  accidental,  may  the  preserva* 

on  of  the  common  sewers,  and  other  works  of 

irprising  antiquity,  be  ascribed.     But  the  use 

F  konite  in  building  nscends  even  to  the  earliest     Pyramidj. 

jes,  the  pyramids  of  Egypt  being  constructed 

VOL.   I.  2  ¥ 


i 


434  OOMAIir  V.      CALCABBOUS. 

with  this  material ;  which^  as  already  menlioBei 
seems  the  lapis  Troicus  of  the  ancientSL    The 
Egyptian  konite,  which  forms  a  whole  chain  sf 
mountainsy  extending  from  Cairo  and  the 
of  the  pyramids^  far  to  the  south,  is 
simple,  and  sometimes  contains  shdli^  Ghieflj 
nummulites,  which,  when  cot  acroBB»  fSiBaMe 
grains  of  wheat  or  barley ;  whence  the  Ukt  ef 
the  ancients,  that  the  workmen  emplogfed  if- 
ceived  such  vast  quantities  of  grain,  that  madi 
of  it  was  left  and  petrified.    Some  of  the  wM 
ancient  edifices  of  Persia,  Greece,  and  Ilalf, 
'are  also  built  with  konite;  but  the  miosof  Fms- 
tum,  and  the  temple  of  Agrigentom,  avecfcri* 
careens  tufa. 

In  general,  writers  on  mi  r, 

are  often  occupied  with  1         <       tri 
strangers  to  the  chief  object,  whi< 
of  the  substances.     Brongniartt  i 
the  porcelain  manufacture  at  Sevr^ 
tomed  to  consider  objects  as  adapti 
poses  of  human  life  and  manners,  I 
donated  into  utility;  and  his       c 
konite  thus  becomes  interesting. 
Broofmart*!       «  This  substancc  is   the  chi     r  i 
grossiere  of  Haiiy,  and  is  c<  ly  i 

d  bdtir,  picrre  de  taille^  and  i 
ture  is  often  loose^  and  the         n  c 
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Htly  cut  with  any  sharp  instrument,  but 
not  receive  any  polish.  The  fracture 
ranular  and  dullj  as  are  also  the  colours, 
:b  are  white,  grey,  and  Isabella  yellow. 
.kinds  differ  greatly  in  the  fineness  of  their 
ki  in  colours,  and  duration ;  but  these  dif- 
wn  only  influence  their  use  for  distinct 
Kwest  and  do  not  depend  upon  their  original 
tions< 

Some  have  a  very  fine  grain,  and  a  whitish 
ur;  but  have  little  hardness,  and  cannot  be 
loyed  except  in  sculpture.  Such  are  the 
e  of  Tonnerre,  in  the  department  of  Yonqe  j 
one  of  those  quarried  at  Nanterre,  near 
s;  not  to  mention  other  examples. 
Others  have  a  coarser  grain,  while  their 
ur  is  yellowish ;  and  they  are  tender  and 
)le.  Such  are  the  stone  of  Conflans  Ste.  Ho* 
ne,  near  Paris,  of  which  the  beds  are  some- 
^s  two  yards  in  thickness  j  and  that  of  St. 
and  Trossy,  in  ihe  department  of  Oisej  the 
j  of  the  latter  being  only  a  yard  thick. 
In  fine,  others,  though  of  a  very  loose  tex- 
,  and  of  a  very  coarse  and  visible  grain, 
ough  even  composed  of  calcareous  sand  and 
lutinated  fragments  of  shells,  &c.  possess 
?rtheless  great  hardness  and  solidity;  such 
he  stone  of  Saillancourt,  near  Pontoise,  the 
2  F  2 


436  DOJtAIir   V.      CALGAKBOUS. 

beds  of  which  are  so  thick  that  the  quany 
cut  into  one  mass.    It  is  reserved  for  bri^gci 
and  highways*. 

'<  This  rock  seems  exclusively  to  bdong  to 
the  depositions  of  coarse  sediment,  wliJcb  aie 
far  from  the  primitive  mountains,  and  whkk. 
approach  the  alluvial  territory.     Allhoigh  it 
present  beds  of  great  thickness  and  extoil,  it 
never  forms  mountains,  but  only  round  hifliiQf 
which  the  skirts  sometimes  display  pretty  U^ 
precipices.     It  fonns  the  base  of  many  plaMk 
such  as  in  France  the  plains  to  the  sodA  of 
Paris,  those  in  the  neighbourhood  of  Can,  mi 
ethers.  « 

'<  The  beds  of  this  rock  are  very  diilncli 
being  horizontal,  rarely  inclined,  never  oomo- 
luted  nor  bent,  and  commonly  divided  by  daj, 
marl,  or  sand.  There  are  sometimet  seen,  be* 
1  ween  them,  infiltrated  geods  of  quaiti  wd  cal» 
careous  spar,  as  at  Neuilly,  near  Parii;  or  Ifcii 
layers  of  keralite  or  flint,  interspened  wA 
shellsi  as  at  St.  Cloud  and  Sevres. 

"  These  beds  vary  much  in  thick 
may  be  observed,  that  they  are  i 
soft  kinds  than  in  the  hard.    The         r 
in  such  thin  layers  that  it  is  used  in 

*  One  stone  in  the  parapet  of  the  cdcbialcd  bri^ecf  Nidtfii 
thirij-ibur  feet  in  leogth.    P. 


ies,  as  in  the  Cote  d'Or,  near  Dijon,  instead  of 
ites,  to  cover  the  houses;  and  these  flat  stones 
fcre  received  the  absurd  name  of  lava.  This 
nestone  is  often  an  impure  mixture  of  calcareous 
Odand  fragments  of  shells;  and  sometimes  con- 
ins  entire  shells,  which  aregenerally  of  the  kind 
iDed  littoral,  because  they  are  found  near  the 
lores  of  the  sea*.  Tlie  limestone  of  the  neigh- 
)arhood  of  Paris  is  full  of  great  numbers  of 
lese  shells,  called  cerites,  or  screws,  which  are 
^metimes  so  abundant,  that  the  stone  seems 
fttkely  formed  of  them.  There  is  found  at 
^eissenau,  near  Mentz,  a  bed  of  limestone, 
bich  is  entirely  composed  of  little  limnes-\,  of 
ke  size  of  a  grain  of  millet  seed. 
"  There  are  neither  veins  nor  beds  of  metals 
I  this  limestone,  vvliich  only  contains  osyd  of 
on,  either  argillaceous  or  calcareous,  in  beds  or 
I  heaps;  it  is  also  said  that  carbonate  of  zinc 
is  been  found  in  it;  but  of  this  there  is  no 
roof  Coal  is  never  found  in  this  kind  of  lime- 
»ne ;  even  silex  is  rare  ;  and  sulphurets  of  iron 
re  excluded. 

•  It  iniy  be  oliiiTscd  ia  llic  calacoinlH  under  the  city  of  Pari*, 
lat  ihc  shells  fiinn  layers  lienvcen  the  bsds,  like  flint  in  clialk :  If 
lat  the  di'pojiiioiis  nwsi  hue  been  at  successive  periods,     P. 

t  The  Liiiuian  mine  h  wantiiii;. 


1 
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*<  But  if  the  differences  between  the  oonipifll 
and  this  kind  are  of  little  consequence,  the  gee* 
logical  differences  are  numerous  and  important 

^'  This  limestone  is  employed  in  arehitectafei 
the  solidity  of  some  of  its  varieties,  aod  the  earn 
with  which  it  is  wrought,  giving  it  great  adftn- 
tages.    It  is  called  pierre  de  taiUe  wbea  it  n  in 
large  masses,  and  motllon  when  they  do  not  a* 
ceed  four  cubic  feet. 

*' It  is  unequally  dispersed,  being  raiie  in 
England,  and  common  in  France,  especially  ■ 
the  environs  of  Paris,  chiefly  to  the  south  of  Ail 
city,  from  Sevres  to  Gentilly.  Its  beda^  vftioi 
are  horizontal,  extensive,  thick,  and  contisasaif 
are  situated  between  chalk,  which  it  coifii»  ai 
may  be  observed  at  Meudon,  and  gypsmii 
which  covers  it  in  some  parts.  It  is  separatii 
from  the  chalk  by  a  bed  of  bluish  potten'  dkj. 
To  different  parts  of  its  beds  distinct  nasMi  hsia 
been  applied,  according  to  their  qosiitfy  sad 
the  uses  for  which  they  are  destineL  That 
which  is  of  a  fine  grain  and  compact  texture  ii 
called  pierre  de  liais  *:  it  may  be  cut  in  Auf 
squares,  and  resists  the  weather;  the  thickoes 
of  its  beds  seldom  exceeds  eight  inches.    Tk 

*  In  the  common  dictionaries,  liais,  and  pierrt  dt  i&Sif  ■> 

tranblaudyrfrj/onr.    Sandstone  is  grvs. 
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rr  d€  rocke  is  as  hard  as  the  liais,  but  porous 
full  of  shells;  thickness  of  the  beds  about 
.feet.  The  lambourde  is  a  tender  stone  witii 
MVW  grain  ;  the  beds  being  about  three  feet, 
pe  three  qualities>  and  others  which  we  omiti 
i^D  found  in  the  same  quarry. 
fTlie  quarries  which  furnish  the  best  build- 
BtoQe  used  at  Paris,  are  those  of  St.  Nom  in 
park  of  Versailles ;  La  Chauss^e,  near  St. 
main  enLaye;  Poissy;  Nanterre;  the  three 
yielding  stones  almost  as  beautiful  as  the 
\i  of  Saillancourt,  near  Pontoise;  of  Cou- 
s  Ste.  Honorine;  this  quarry  yields  the  finest 
ier  stones,  sometimes  seven  or  eight  feet  in 
kness;  of  St.  Nicolas,  near  Senlis,  which  is 
ais  i  of  St.  Leu  and  Trossy,  departmeat  of 
^,  which  is  a  soft  stone. 
The  soft  kinds  are  sawed  dry,  the  saw  hav- 
teeth  as  tiiat  used  for  timber.  The  hard 
Is  arc  divided  by  a  saw  without  teeth,  by 
means  of  water  and  pounded  sandstone. 
.  that  they  may  not  decompose  in  the  air, 
{  must  be  placed  according  to  their  original 
F,  for  very  few  will  last  in  the  opposite  po- 
)n.  Several  porous  and  tender  kinds  are  sub- 
to  split  by  frost.  The  weight  varies  accord- 
to  their  quality  i  thus  the  hard  stone  of 


?. 
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Meudon  is  to  the  tender  stone  of  St.  Lea  u  14 
to  17.  This  stone  being  generally  impure  yiddi 
a  bad  lime."  * 

This  important  rock  may  be  divided  into  tat 
structures ;  the  simple  or  entiret  and  that  auB- 
gled  with  shells,  or  the  Conchitic.  No  ennpb 
of  the  Zoophytic  seems  to  occur  in  tUitibdof 
limestone,  which  is  of  recent  formation. 

STRUCTURX  I.      SNTIRB.; 

Aspect  1.    Fine-grained.    From  Egypt 
From  Caen,  Tonnerre,  and  Nanterre^  Fnmce. 
From  Tottenhoe,  Bedfordshire. 
From  Portland. 

Aspect  2.  Coarse.  This  is  often  fimnd  m  Ik^ 
same  quarries. 

From  Saillancourt,  n^r  Pontoise,  in  Fiaooe. 

From  Portland. 

From  Scotland. 

Yellow,  from  Lyons,  the  chief  buOffin^  rtODO 
there  used. 

*  Biongniark,  i.  804. 


.r 
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vcl  1.     With  nummulites,  from  Egypt. 
X  cerites,  from  Paris, 
lb  various  shells,  from  the  vicinity  of  Bath. 
iDierre  de  taiUe  used  at  Marseilles  is  a  con- 
limestone,  of  ivhich  the  quarries  are  at  Cape 

T  «#k^|«  111  'l.tiii 

MODE  III.    LIMESTONE.  -1 

3  characters  of  this  rock  will  be  given  in 
distinct  Structures.  The  combination,  as 
:  former  Modes,  is  chiefly  lime  and  car- 
acid,  about  40  of  the  latter  to  50  of  the 
r;  whence  the  term  carbonates  of  lime,  Carb<mate»of 
he  Modes  difTer  in  minute  particulars,  as 
y  mentioned. 

,s  useful  rock  abounds  in  most  countries. 
;encrally  burnt  to  make  lime  and  mortar; 
also  employed  iu  building,  and  sometimes  '^ 

king  roads,  though  the  siliceous  substances 
)re  durable  and  proper  for  the  latter  pur- 
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It  is  often  full  of  marine  shells^  and  liei 
incumbent  upon  slate  or  sandstone : 
even  confounded  compact  limi  th 

stone.    Patrin  has  observed  that  t 
deposition  was  more  abundant  on 
mountains  than  on  their  sides,  bee 
scarcely  received,  on  a  hundred 
face,  the  same  quantity  with  ten  fat 
level  summit^.    Hence  the  latter  is 
insulated  and  separated  from  that  of  i 
because  the  thin  beds  on  the  sides  of  t 
tains  were  worn  down  by  the  waters;  t 
summits  of  the  mountains  attract  c 
der  the  primeval  waters  they  mt 
the  various  substances  contained  ia  i 

The  calcareous  chain  of  the  Pjr 
higher  than   the  granitic,  c 
shells,  and  sometimes  assuming  ^       c 
called  orsten,  or  swine-stone,  a 
fetid  marble.    Such    is   the  sni 
Perdu,  a  calcareous  colossus,  about ' 
in  length,  and  four  or  five  miles  in 
an  elevation  of  10,500  feet  above 
the  sea. 

Sometimes  the  calcareous  beds -on  t 
slopes  have  rolled  down,  and  the  brol 


*  Mill.  iii.  16. 


Bts  have  afterwards  been  united  into  bricias, 
■ch  are  very  common  in  this  kind  of  rock. 
[u  a  softer  state  these  beds  bave  been  cen- 
tred, in  various  contrasted  forms.  "  Saussure 
u  many  examples  of  these  heaps  of  calcareous 
Ib,  which  are  contorted  in  such  a  manner  as 
llently  to  show  that  they  have  been  bent  by 
I-  effect  of  the  force  which  parts  of  the  sanw 
Ifej  in  a  higher  situation,  have  exerted  against 

!■  Among  others,  he  observed  this  effect  in 
ree  different  places,  on  the  borders  of  the  lake 
tLacerne.  The  one  near  the  mouth  of  the 
taBS :  •  The  bent  beds,'  says  he,  '  are  of  a  grey 
npact  limestone;  they  rise  from  the  lake  in 
vertical  position  ;  they  then  bend  towards  the 
ith-west,  and  on  that  side  bftiome  concave, 
the  north-east,  on  the  side  of  their  convexity, 
lollow  presents  itself. 

'  On  closely  examining  these  beds,  they  are 
md  to  be  very  much  broken,  and  appear  to 
ve  been  so  in  the  act  of  bending,  and  even  by 
;  force  that  bent  them.' 

"  The  second  place  is  half  a  league  to  the 
rthward  of  the  preceding,  likewise  on  the  bor- 
r  of  the  lake  of  Lucerne,  on  which  Saussure 
led:  it  is  a  mountain  called  Axenberg.  'From 
'  summit  to  tlic  foot  of  this  calcareous  mouti- 
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tain  beds  are  observed  in  the  fonn  of  anS, 
pressed,  or  of  which  the  bendings  are 
strongly  marked.  These  S*s  are  often  rep 
sometimes  in  contrary  directio  id 

rocks  are  found  between  them,      i 
cations  arc  not  distinct.     When  t 
beds  are  closely  ob3erved,  it  is  fi 
are  often  broken  in  the  strong  i    n 
this  proves  that  they  were  not  f         I 
position.' 

^*  The  third  place  is  opposite  the     ec 
on  the  other  •side  of  the  lake :  '  It 
in  which  the  beds,  which  are  nearly 
below,  turn  up  above  and  form  a  C, 
cavity  looks  to  the  N.  N.E. :  on  t 
the  S.  S.W.  of  the  C,  there  is  a" 
and  what  is  most  remarkable  is^       t 
%vhich  adjoin  the  lower  branch  C 

themselves  to  a  great  distance, 
tain  with  regular  and  horizontal 

'*  From  these  facts  Saussure  c 
these  dislocations  of  beds  are  pr 
fonlcmenf,  or  repressure,  which 
over  each  other."* 

Calcareous  rocks  seem  to  be  c 
rare  in  Africa,  and  even  in  Asia.    -As 

*  Patrin  iii.  ig. 


(t  are  found  in  chalk,  so  layers  of  chert,  or  ke- 
ite,  appear  in  limestone;  while  Lydian  stone, 
I  siliceous  schistus,  sometimes  intersect  the 
Biitive  calcareous  rock. 

Uroestone  often  presents  mural  precipices,  as 
[the  Pyrenees,  and  sometimes  in  forms  ap- 
laching  the  artificial,  as  in  the  circus,  towers, 
|i  cylinder  of  Marbois.  The  picturesque  ap- 
irajices  of  Chedder  cliffs  are  on  a  smaller 
Je.  In  the  chain  of  Jura,  and  in  the  Py- 
Vees,  calcareous  mountains  have  been  ob- 
Ted>  with  exterior  arrects  of  40  or  4-5  degrees, 
Ble  the  interior  become  more  and  more  verti- 
t  Palassou  and  Pasumot,  in  their  descrip-  *- 
Bsof  the  Pyrenees,  have  observed  a  mountain 
linnestone,  formed  of  oval  and  circular  coucen- 
;  layers,  which  present  a  most  singular  ap- 
arance.  On  a  smaller  scale,  as  in  pisolites 
d  sinapitrs,  limestone  often  affects  the  orbi- 
lar  form . 

Saussure  informs  us,  §34?)  that  the  chain  of 
,ra  is  calrareous,  with  the  exception  of  some 
.V  spots,  covered  with  calcareous  sandstone. 
^  1937  he  remiirks  contorted  beds  of  compact 
Qestone,  which  he  says  of  course  must  be  sedi- 
siital,  not  crystallised,  and  must  have  beea 
ranged    by  a  rcfoidcment.     Nor  has  the  r^- 
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markable  intermixture   of  comi      t  1 
with  granular,  escaped  this  great  o 
The  singular  rock  which  conta 
or  sea- dates,  is  a  blackish  argil 
rather  of  a  soft  consistencef  • 
Piimiiivc.        That  granular  limestone  is  pri 
long  allowed.    Among  many 
mountains  of  this  stone,  the  stu 
of  Finster  Aar  Horn,   Yungf     i  ] 
Shreck  Horn,  or  the  Peak  of  H     * 
land,  deserve  especial  com 
sure  has  long  since  observed,  t       it 
scnts  lofty  spires,  like  granite; 
manifest  deposition,  must  evini 
is  so  likewise.     It  appears  betwa 
mica  slate  and  gneiss,  as  i 
alternates  with  common  slate.    Prii 
stone  is  commonly  white,  dark  ir 
dish  brown,  and  is  not  always  g 
sometimes  compact.     It  sometimes 
place  of  quartz  in  mica  slate,  and 
felspar  in  granitoid,  and  a  rock  of 

*  Saun.  S226. 

t  Id.  1356.    On  the  coast  of  Aunisy  noii 
called  gryphitet  are  forced  into  the  mud  by 
•Don  becomes  a  hard  stone,  and  is  called  ths  tl 
Hem.  Acad.  deRochelle,  tome  iii. 
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ire.     It  is  rarely  metalliferous,  but  in  Si-  I 

t  presents  rich  mines  of  copper,  and  in  j 

America  veins  of  gold  and  silver.     It  is  i 

»ble,  that  in  limestone  the  shells  retaJD  * 

iriginal  form,  while  in  clay  slate  they  are 

essed ;    a   circumstance  ascribed  to  the 

ubsidence  of  the  latter.    Caverns  are  scl- 

}UQd  except  in  limestone,  the  rock  being 

mly  eroded  by  a  stream  of  water. 

■  Wernerians  regard  limestone  as  of  three  FormtioM. 

ions  J  the  primary,  the  transitive,  and  the 

flat   or   horizontal.     The    second  often 
D9  coralites  and  madrepores;  but  Faujas 
i  a  madrepore  in  Carrara  marble,  which 
HaeA  primitive, 
lestone  seldom  or  never  occurs  pure,  there 

generally  a  small  admixture  of  argil, 
mes  of  siiex,  sometimes  of  iron.  When 
is  manganese  it  forms  a  more  tenacious 
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ect  1.  Common.  The  characters  mostly 
jond  with  those  of  marble ;  hut  the  mode 
ibiiuition  must  vary,  as  it  is  not  capable  of 

a  polish. 

colours  arc  uhite,  grey,  black,  reddish,  and 
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yellowish.     A  green  tint  may  be  bus; 
dicate  magnesia. 

Granular  limestone  often  belongs  to 
kinds  or  marbles;   it  is  also  often 
soft,  light,  and  coarse,  when  it  ftdls      9  thb 
vision. 

Grey  granular  limestone,  with  cakucoM  ipu, 
from  Lusatia. 

The  same,  mixed  with  slate,  from  SaiOBf. 

Reddish  brown  granular  limestcxie^  with  skie, 
from  the  same. 

White  granular  limestone,  from  ! 

White  sparry  limestone,  in  thin  s 
Sbiel^     gles,  fi-om  China.     "There  are  bre 
China,"  says  Born,  "  tablets  of  an 
form,  often  marked  with  Chinese  letters ; 
polish,  and  sold  as  artificial,  under  the 
rice  stones,  being  regarded  as  c  d 

reduced  to  a  paste;  but  the  ex    r      c 
and  chemical  analysis  demonstrate  that  it 
a  sparry  limestone,  cut  in  these  for      '    A     B 
fabulous  idea  concerning  rice  has  been 
with  regard  to  iconite. 

Argillaceous  limestone,  which 
into  lentiles,  convex  on  both  sides, 
seem  to  be  a  bricia  were  not  the 
homogenous.     Sauss.  §  1377. 
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estone,   containing   lai^  shells   full  of 
■auss.  §  284. 

S.    Micaceous.    Primitive  granular  lime' 

often  interspersed  with  mica,  and  some- 

th  orbicular  crystals  of  quartz.     It  has, 

leen  observed,  that  the  mere  mixture  of 

I  never  be  understood  to  alter  the  deno- 

of  the  stone. 

E0H3  limestone,  from  the  Alps. 

ame,  from  the  Grampian  mountains,  in 

jbstancR  called  Cipoline  marble  is  often 

!  as  rather  to  belong  to  this  division. 

tone,  with  nodules  of  mica  and  of  sand, 

Pyrenees.  ^ 

aceous  limestone,  in  which  the  mica  is  so 

t  that  the  calcareous  mixture  is  scarcely 

ihable.  ■  Sauss.  4  1811. 


STRUCTFRIi    II.       COMPACT, 

■e,  compact,  generally  massive  and  earthy, 

!S  schistose, 

iCss,  from  the  gypsic  to  the  marmoriG. 
,  fine  scaly,  sometimes  large  and  flat 
al,  sometimes  uneven.    Fragments,  amor- 

itlier  sliarp. 

S  o 
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Lustre,  dull.     Opake;  butofteatnm 
the  edges. 

The  most  common  colour  is  grey,  of  varmi 
tints,  and  yellow  of  diflferent  shades.  It  is  oAai 
Teined  and  spotted  in  various  forms. 

Primitive  compact  limestone,  from  the  Alpft 

The  same,  from  the  Grampian  mountaa^Sm^ 
land. 

Primitive  limestone,  with  garnets,  finom  Ihil^ 
renees. 

Grey  compact  limestone,  mtersected  with  ffit 
nular,  from  the  Alps. 

Black  compact  limestone,  intersected  vkh  dtat, 
from  Derbyshire. 

The  same,  with  spots  of  bitumen.    The  khck 
colour  often  arises  from  the  bitumen, 
from  the  stones  becoming  white  when 

Limestone,  of  a  dull  white  coloor,  from  Fott 
Rush,  in  the  north  of  Ireland.     This  stooi^  vlkk 
has  sometimes  been  called  chalk,   supports  Ife 
celebrated  basaltic  columns  around  the  (Henls* 
Causey.    It  abounds  with  fossile  remains,  sod  M- 
dules  of  dark  flint :  for  the  depth  of  aaHj  fiett 
under  the  basaltin  it  is  impregnated  in  m  aapitf 
manner  with  small  particles,  mostly  Oftl,  ef  ttl 
basaltin;  and,  from  the  mixture  of  odour,  isvrf- 
garly  called  mulatto  stone.     A  most  amgakr  g^ 
ological  fact. 


LIHBSTONI. 


[r.  Kirwan  mentiong  a  sky-blue  limestone, 
Aberthaw,  in  Giamorgansliire.  But  this, 
the  blue  marble  of  Narbonne,  or  the  blue  tur- 
i  appears  to  be  only  grey.  Dr.  Kidd  de- 
les it  as  light  blue,  or  grey  ;  and  says,  that  it 
BHimon  in  Somersetshire,  and  that  it  only 
rs  iu  the  form  of  shingle,  or  large  pebbles,  on 
lea  shore  at  Aberthaw.  This  colour  seems  to 
ate  H  mixture  of  iron;  and  £uch  limestones, 
1  calcined,  become  of  a  buff  colour,  and  far- 
a  harder  mortar  than  any  other. 

STRUCTORB   IH.      CONCHITIC. 

[any  of  this  description  belong  to  the  noble 
lion,  or  marbles,  not  to  mention  the  konites; 
many  also  are  of  a  soft  and  coarse  nature 
ice  they  fall  under  this  Structure.     Thelime- 
3  containing  siielis  is  generally  grey,  but  some- 
s    dull    wiiite,    or    brown.     Sometimes  even 
:s  are  found  in  liinestone,  and  in  marble;  and 
ias,  as  already  stated,  lias  recently  observed  a 
irkable  example  near  Verona,  where  a  fine 
k  marble,  containing  petrified  bones,  is  worked 
large  columus.     Karsten,  as  quoted  by  Gme-  V 
has  also  mentioned  a  limestone,  containing 
;s,  which  is  found  at  Erfurt;  but  the  pieces    -^ 
1  to  be  small  and  detached. 
2  0  2 
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HhcUs.  To  enumerate  all  the  shells  contained  in  liiiK- 

stone  would  be  infinite ;  nor  have  such  as  occur 
in  rocks  been  hitherto  carefully  distinguished  fim 
such  as  are  found  detached  and  scattered.  It  idB 
be  sufficient  for  the  present  purpose  to  meotioB 
such  as  are  generally  inherent  in  large  musei  of 
limestone,  konite,  or  marble;  thus  fonnin^atjt 
Mere,  a  constituent  part  of  these  rocks.  TUi 
subject  will  be  further  illustrated  by  the  plitei. 

It  has  been  observed  as  unaccountablei  thit 
the  shells  of  tliose  fish  which  are  called  Pdupc 
or  Oceanic,  as  inhabiting  the  un£ELthomaUe  depths 
of  the  ocean,  are  often  found  at  the  greatest  ele- 
vations ;  while  those  which  approach  the  less  pro- 
found depths,  and  even  the  shores,  are  ndxr 
found  on  the  skirts  and  lower  hilb.  If  tins  ob- 
servation be  exact,  the  explication  seems  voj 
difficult,  except  perhaps  that,  under  tibe  chaotic 
waters,  the  proper  purity  and  temperature  to  sap- 
port  animal  life  could  only  be  found  at  such  ele- 
vations. 

The  shell  venerated  as  the  most  ancknl,  iod 
unknown  in  modem  conchology,  is  thai  cidlei 
the  Cornu  AmmoniSy  or  horn  of  Jupiter  AtnTn^ 
from  the  twisted  horn,  a  symbol  of  power  m  Ifes 
images  of  tliat  deity.  In  the  middle  ages  th^ 
^  4.  were  supposed  to  be  petrified  serpents^  and 
times  fraud  has  cut  out  heads,  being 
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lemorials  of  the  miracles  of  saints.  If  they 
jxist  at  present,  they  are  said  to  be  found 
Mpic  in  the  Adriatic  sea ;  but  a  contorted 
of  nautilus  has  often  been  confounded 
'omit  Ammonis.  The  petrified  are  styled 
nites,  the  Greek  termination  in  this  and 
er  shells  marking  their  stony  nature.  Am- 
3  occur  of  all  sizes,  from  half  an  inch  in 
;r,  as  those  wliich  form  the  singular  Dor- 
marble,  to  six  feet,  or  the  size  of  d  coach- 
as  some  have  been  found  immersed  and 
:ed  into  chalk  at  Margate, 
nummulites,  or  porpites,  occur  in  the  lime- 
f  Egypt  and  of  France,  being  thin  shells, 
er  movable  opercules  or  covers  to  protect 
hell-Jish.  Belemnites*,  anotlicr  cnibarraas- 
m,  arc  generally  found  detached.  Entro- 
or  joints  of  the  sea-star,  are  very  common, 
ciinitcs,  other  joints,  resemble  lilies. 
)rocccd  to  tiie  univalve  shells:  nautilites 
i  in  many  limestones  and,  marbles;  and 
nes  retaining  tl»:ir  original  lustre,  impai't 

i^]is  ihc'C  may  lit  fpints  nf  a  largf  ptlasgian  sra-urcliin. 
ilc  h:iB  ,il  ln5t  Ih'cii  (iliscncd  iliie  in  the  South  Sea,  See 
ki!  plau-s  10  the  i  oy;i;^c  of  I'oroii,  Pari?  18U8,  4(0.  i  where 
IS  of  the  zoophytes  and  mollusks 
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singular  beauty  to  the  Opaline  marble  of  Ca- 
rintbia* 

Lituite. 

Orthoceratite. 

Conite. 

Buccinite  (Trumpet), 

BuUite  or  Globosite. 

Turbinite  (Screw-shell). 

Dentalite. 

Patellite. 

Cochlite  (sea-snail). 
Among  the  dt valves  : 

Solenite  (Razor-sheath). 

Tellinite  (Limpet). 

Dionite  (Venus)  Dione. 

Aphrodite  and  Hysterolite. 

Chamite  (Clam). 

Pectenite  (Scallop). 

Ostracite  (Oyster). 

Anomite  (Gryphite). 

Mytelite  (Muscle.  Mya.). 

Pinnite  (Naker). 
The  chief  multivalve  shell  observed  in  a 
state  of  petrifaction  is  Lepadite^  or  Balamte. 

Several  crabs,  &c.  are  discovered  ^Murt:  nit 
beautiful  little  tortoise  in  flint  was  found  by  af 
friend  Mr.  Knight,  upon  his  estate  of  MihoB^  ii 
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mbridgeshire,  being,  it  is  believed,  an  unique 

unple. 

Echinites  singularly  abound  in  the  chaJk-pits  of 

gland,  with  cockles,  &c. ;  but  tliey  are  easily 

larated,  and  of  course  foreign  to  the  present 

Bpose. 

Limestone,  with  ammonites,  from  Dorsetshire. 

With  belemnites,  Thuringia.     They  may  pcr- 

)8  have  been  mistaken  for  bones. 

With  orthoceratites,  Erfurt. 

With  nautilites.  Upper  Austria. 

Witli  strombites,  Jena. 

With  cochlites,  Norway. 

With  chamites,  Mont  Martre. 

With  gryphites,  Alsace, 

N'umerous  other  examples  might  be  added. 

STRUCTURE    IV.      ZOOPHYTIC. 

Zoophytes,  including  themollusks,  also  abound 
connnou  limestone.  They  are  of  many  varie- 
i;  as  the  turbinated,  the  porpite,  the  fungite, 
astroitc,  Ike.  Among  them  may  also  be 
ssed  the  luilleporite,  the  celleporite,  the  entro- 
te,  either  in  many  or  single  joints,  and  of  several 
ieties,  the  gorgouite,  the  coralite,  and  the  en- 
lite.  The  trocliite  is  a  word  used  by  some  for 
gle  joints  of  the  cntiochite,  which  caa  scarcely 
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be  distinguished  from  those  of  the  eQcrinile^  mdj 
marked  by  the  lily  at  the  summit 

Limestone,  with  nummulites,  from  Egypt 

With  entrochites,  Derbyshire. 

With  madreporitesy  from  Gothland. 

Numerous  other  examples  may  be  added,  fioa 
all  countries;  exclusive  of  the  mere 
petrifactions,  which  are  found  slightly 
or  apart 

sT&ucTURB  V.    piaoLm. 

This  kind  is  so  called  from  its  appeannce^ 
resembling  conglomerated  peas;  and  is  ddefy 
brought  from  Carlsbad  in  Bohemia,  where  it  an- 
stitutes  a  large  bed.  It  is  of  a  yellowish  nUte; 
and  the  imaginary  peas  are  in  elegant  cooceolrie 
layers  of  white  and  brown,  formed  around  a  gnin 
of  sand,  like  pearls  in  the  shell.  Croostedthai 
with  some  propriety  ranked  it  among  the  dBtm 
or  depositions, 

STRUCTURE  VI.     SINAPITB.     . 

In  this  the  orbicular  accreti 
than  in  the  former ;  the  structure  quite  i 
and  more  compact     The  name  is  deriv 
mustard  seed.     Some  call  it  fnecomite^  fir 
seed  of  the  poppy;  while  others  use  the 
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Ute,  from  the  e^gs  or  roe  of  6sh :  but  as  this  ap- 
ilation  might  imply  that  the  grains  equal  the 
gs  of  birds,  it  is  ambiguous;  not  to  add  that, 
the  substance  was  really  supposed  to  be  the 
itrifled  roes  of  fish,  whence  the  English  roe- 
Mie,  it  is  better  to  dismiss  a  term  leading  to  erro- 
Knis  ideas.  The  analogy  between  pisolite  and 
lapite  is  also  preferable,  both  bemg  derived  from 
e  vegetable  kingdom. 

This  substance  is  far  more  abundant  than  piso- 
e.  According  to  Gmeiin,  it  ia  frequent  in  the 
(Btified  mountains  of  Gothland,  Saxony,  Thu- 
Dgia,  Brunswick,  France,  Swisserland ;  formiog 
nple  and  often  repeated  strata,  of  a  dull  grey  or 
own  colour ;  and  sometimes,  though  rarely,  pre- 
nting  animal  remains. 

The  Ketton  stone  of  Rutlandshire  is  a  fine  ex- 
[ipleof  this  kind  of  rock. 
Sinapite,  from  Icelmid. 
The  same,  from  Ketton, 
The  same,  of  a  still  finer  grain,  from  Bath. 
The  same,  from  the  various  countries  mentioned 
r  Gmclin,  where,  as  it  forms  vast  beds,  it  cannot 
;  classed  among  the  depositions. 
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MODE  IV.    ALABASTRmE. 

Andent         The  substances  called  alabasti 
bastrites  by  the  ancients,  are  well 
merely  calcareous,  as  they  eflTervi 
trous  acid ;  whereas  the  moderns 
the  name  of  alabaster  to  quite 
stance,  impregnated  with  the 
that  the  nitrous  can  produce  :     effect 

The  classical  writers  of  antiq 
quently  use  the  word  alabastrites  * 
bast  rum ;  and  it  seems  therefore  far 
to  retain  the  former  name  for  tl 
baster,  than  to  apply  it  with 
modem*    In  general  it  is  dist     ^ 
yellow  colour,  especially  meoti  by 

and  often  by  brown  stripes,  ariai 
cessive  depositions,  with  some  r 
the  layers  of  the  onyx,  whence  t  x 

and  pavements  of  the  ancients.     F 
IS  acknowledged  to  be  a  mere 
superincumbent  rocks  of  marble;  and, 
lactite  and  stalagmite,  forms  the  sinter 
Germans;  while  alabaster  is  an  original 
and  is  even  found  primitive  in  the  Alps. 
Of  this  remarkable  substance^  so  well  knon 
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.  Roman  luxury,  PUny  gives  the  following  ac- 
>unt.  "  Our  ancestors  tliought  that  onyx  wa« 
lly  produced  in  the  mountains  of  Arabia,  and 
L  DO  other  region;  but Sudines adds Carmania*. 
.t  first  only  drinking  vessels  were  made  of  it; 
Qt  afterwards  the  feet  of  beds,  and  even  seats. 
Of  Deliux  Nepos  says  tjiat  it  was  reputed  a  great 
onder  when  P.  LentulusSpiuter  displayed  am- 
horm  of  onyx  as  large  as  Chian  casks ;  yet  five 
ears  after  he  saw  columns  thirty-two  feet  in 
?ngth.  But  from  more  refinement  in  the  choice 
f  this  stone,  four  columns  of  a  middling  size, 
ilaced  by  Cornelius  Balbus  in  his  theatre,  were 
steeroed  monuments  of  surprising  grandeur. 
Fe  have  seen  more  than  thirty  in  the  dining' 
nil  which  Callistus,  well  known  by  his  power 
Hnong  the  fieemen  of  the  emperor  Claudius, 
Imd  erected  at  great  expense. 

"  Sonic  have  called  this  stone  alabastnte ;  and 
of  it  little  polsor  boxes  for  ointments  are  formed, 
as  in  them  it  is  supposed  to  be  less  liable  to  cor- 
njpt-j".     M'lien  calcined  it  is  also  used  for  plag- 

•   So  Brouer'se^lition:  "nme  read  Germany. 

f  Hcncu  tlic  ii:inio,  u'hicli  imiilie^  what  cannot  be  taken  hoU 
hf;  because,  as  ccuiniionly  siii)posed,  these  liltle  poti  had  no  han- 
Ues-  Bill  inny  il  not  iiii]>ly  the  slippery  smoothneM  of  tbe  pot  or 
afthe  Slum? 

Narili  pnrvuf  onyx.    Hon. 
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tcr.    It  is  produced  towards  Thebes      1 
and  near  Damascus  in  Syria;  bat 
white,  and  little  esteemed.    The 
Carmania,  the  next  from  India, 
sort  is  also  found  in  Syria  aild  / 
The  worst,  and  without  any  sple 
of  Cappadocia.     They   are    chi 
when  of  a  honey  yellow,  with  orb 
and  little  translucent.    It  is  esteemed 
value  when  of  a  horn  colour,  or  white,  < 
glassy  appearance."* 

Pliny  then  mentions  that  the  Lj 

Alalastrum  seenos  to  have  been  more  gene 
times :  cum  alabastris  unguenii,  sayi  the  aathor  of  the  « 
to  Petronius  Arbiter ;  and  who  has  deceived  aU  die  erA»^ 
surely  flourished  about  the  time  of  ElagabaliM ;  ) 
u  directed  against  the  manners^  and  not  Neio,  oi 
person.    The  learned  reader  may  consider  the  of 

p.  211,  edit.  1669,  and  may  compare  many  other  ]  i « 

Historia  Auguitct  Scripiores,  which  (broi  the  bvt  iDttDi 
this  strange  work.     See  also  the  ai]gaments  in        \ 
drianidcsy  or  Hadrian  dc  Valois,  which  indiea      i 
Statius,  and  refen  this  satire  to  the  age  of  Gall 
for  viUas,  used  by  this  author,  is  Arrt  introdm       ■ 
Apuleius. 

Alalastrum  is  also  put  absolutely,  by  other  wfi  i 

alabaster,  commonly  used  to  contain  ointment.    " 
the  feet  of  Jesus  was  in  "  a  box  of  alaboaler."  John  n. 
other  evangelists.    It  vtm  a  sacrifice  of  her  toilette  by 

lltfloil. 

*  xxxvi.  1?« 


r 
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U*Bros  was  next  in  esteem  for  preserving  oint- 

isnts  i  and  it  is  probable  that  this  name  did  not 

pend,  as  is  supposed,  to  the  marble  of  Faros  in 

jOeraJ,  but  was  confined  to  stalactitic  portions 

innd  in  certain   cavities.     Though   this  sub- 

pmce  be  merely  an  infdtration  from  surround- 

g.  rocks,  yet  it  sometimes  fills  immense  caverns, 

^Jlhat  tables  may  be  seen  in  Italy,  and  some 

llm  in  England,  of  eight  feet  by  fourj  being 

lUre. slabs  of  tlie  niost  beautifully  reined  ala- 

iBtrite,  commonly  called  by  the  artists  oriental 

■baster.     The  veins  seem  to  be  chiefly  of  a  iA  «. 

fia^inous  nature.     When  iron  is  absent  the  ^ 

rtance  may  remain  of  the  purest  white;  as 
grand  and  singular  depositions  in  the  weil- 
bown  grotto  of  Aiiti-Paros,  one  of  the  wonders 
Fthe  world.  But  this  pure  white  kind,  being 
r  a  very  soft  and  fragile  nature,  wAs  little 
deemed  by  the  solid  taste  of  the  ancients;  and 
seldom  used  even  by  modern  artists,  except 
I  minute  and  trifling  ornaments.  The  yellow 
id  veined  kinds,  on  the  contrary,  are  hardened 
y  the  prcsenct;  of  iron,  so  as  to  scratch  marble, 
hich  may  also  be  done  by  portions  of  the 
hite,  as  the  softness  rather  arises  from  the  lax- 
y  of  the  grain,  probably  from  the  want  of  com- 
ression. 
In  modern  times  alabastrite,  equal  to  the  an- 


^i. 
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cient,  with  brown  vein8>  has  been  foi 
pieces  at  Mont  Martre,  near  Paris;         t 
Spain  are  in  rocky  masses,  and  of  gn 
It  is  said  that  the  territory  of  Voker 
cany,  affords  no  less  than  twenty 
varieties*. 
oryoiiorra.      •€  Xhose  most  esteemed  are  the  i 
ters,  to  which  this  name  is  given,  < 
their  fineness;  and  the  onyx* 
present  clear  and  distinct  layers,  i 

lours,  all  of  them  undulated  and 
saliant  and  re-entering  angles,  like  t 
of  fortification-agates,  and  of  which 
forms  a  figure  nearly  circular.    Tl 
of  these  zones  is  owing  to  a  |      '  oi  e 
lisalion,  like  that  of  agates;  and       III 
they  are  always  found  exactly  ] 
themselires,  whatever  may  be  1       irr 
of  their  course.    A  perpetual  cin 
place  in  the  interior  of  the  alab 
still  in  its  native  site,  which  arra 
particles  of  which  it  is  compc 
laws  determined  by  their  muti 

"  The  onyx-^alabaster 
sheets  on  a  horizontal  p        ; 

*  P&trin,  lit.   HO.    In  the  catalogue  of  Dttrila»  u, 
obsened  that  the  ancient  alabaiten  weie  probablj 
the  tame  lorts  abound  there. 
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>  instead  of  forming  re-entering  courati, 

ae  straight  lines>  or  slightly  undulated ; 

i^hese  layers  are  of  lively  markf?d  colours, 

4  the  white  and  red,  cameos  may  be  made 

n,  as  they  are  of  onyx- agates. 

be  onyx-alahaster  of  Sienna  is  of  the  ut* 

beauty  :  it  presents  layers  of  three  bright  .•' 

<tinct  colours;  yellow,  red,  which  if  opake, 

hite,  which  ia  set-;^  transparent. 

he  other  alabasters  of  Italy,  which  are  •  ■* 

"■luable,  are  the  agate-alabaster  of  Sienna,  '^ 

I  is  nearly  transparent,  and  of  a  fine  uni-  ' 

yellow. 

'he  alabaster  of  Montanto,  in  Tuscany, 

I  is  yellow,  semi-transparent,  with  undu-  , 

white  veins.  ▼ 

The   alabaster   called   Pecorino,   which  is 

)arent,  of  a  unifurm  fawn  colour,  or  min- 

fith  brown  veins. 

"he  isle  of  Malta  also  furnishes  various  ala- 

■s,  and  pailicularly  one  of  the  colour  of 

ike  the  agate-alabaster  of  Sienna  j  its  paste 

the  greatest  fineness,  and  of  a  beautiful 

transparency.     In  the  Museam  of  Arts  is 

1  statue  of  Minerva,  nearly  as  large  as  life, 

imiliir  alabaster,  which  is  much  admired. 

riie  name  of  oriental  alabaster  is  given  to 

vbicli  adds  to  a  fine  paste  lively  and  distiDct  .,    ' 


V.  » 
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colours,  and  a  hardness  which  renders  it 
tible  of  a  fine  polish.  In  general,  the 
nation  of  oriental  stone  implies  less  the  mtive 
place  of  the  stone,  than  its  intrinsic  valaej  Uw 
in  Italy  and  France  alabasters  are  foond  wfciek 
deserve  the  epithet  of  oriental. 

^*  The  celebrated  sculptor  Paget  i 
near  Marseilles  an  alabaster,  so  transpan     i 
the  eye  could  penetrate  into  the  inter 
substance;  and,  to  the  depth  of  \     i 
trace  the  beautiful  tints  with  which  it 
loured. 

*^  Guettard  says  that  the  waters  , 

Provence,  form  a  deep-brown  alabasterj 
with  whitish  zones,  which  make  it 
the  oriental  kind.    This  alabaster 
an  ancient  conduit,  built  by  the  R 
brings  the  water  from  a  spring 
I<^agne  from  the  town. 

"  This  aqueduct  was  entirely 
beautiful   alabaster,  which   pre 
layers,  of  about  a  line  in  thickness.    1 
found  by  the  lens  to  be  composed 
number  of  very  thin  plates;  and  ' 
formed  a  solid  compact  mass^  hard 
take  the  finest  polish. 

^*  At  Montmartre,  and  in  the 
plaster-stone  in  the  environs  oil 
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Hftlly  at  Lagny,  a  substance  is  found,  which  at 

Irst  view  resembles  a  fine  oriental  alabaster: 

frown  zones  of  diflerent  tints,  on  a  lighter  base, 

^  in  like  manner  observed  in  it ;  they  are  un- 

IttJated,  and  parallel  to  one  another,  and  prO- 

luce  a  most  pleasing  effect.     But  this  pretty 

tone  is  only  a  stalactitic  gypsum,  which  takes 

tat  a  slight  polish,  and  much  less  brilliant  than 

hat  of  real  calcareous  alabaster*." 

I  Yellow  clouded  alabastrite,  from  the  ruins  of 

tome. 

t  Veined  alabastrite,  the  onyx  of  the  ancients, 

fom  the  same, 

I  A  nobte  column,  about  twenty>four  feet  in 

wght,  was  found  near  the  Appian  way,  and 

Iftced  in  the  library  of  the  Vatican;  perhaps 

lie  same  which  is  now  in  the  Museum  at  Paris. 

Veined  alabastrite,  white,  with  reddish  yellow 
reins,  from  Andalusia,  Spain. 

Veined  alabastrite,  from  dilFerent  parts  of 
ipain. 

With  mazy  veins,  light  yellow  and  brown, 
•om  Malaga,  This  has  furnished  many  deco- 
itions  for  the  palace  at  Madrid. 

Mazy  alabastrite,  of  a  deep  brown,  with  lighter 
ains,  from  Sagena,  in  Sicily. 

•  Palrin,  ib. 
vol.  i.  2  H 
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With  veins  of  a  lirely  red,  mingled  with  yet 
low  omes  more  or  less  deep,  from  Moidreali  in 
Sicily. 

With  yiellow  and  black  Teias,  from  Mamk 
Pdlegrkio,  in  tbe  same  oovntry. 

Yellow,  veined  with  wkite;  and  MNlhtr,  vilk 
black,  brown,  and  white  maaet,  from  MJfc 

There  is  also  a  kind  of  alabaatrita  wUck  *» 
Fiorito.  Italians  call  fiorito^  iMfXymg  timft  it  h 
wilii  irregular  spots,  faintly  itMmihKug 
Two  columns  of  this  kind,  very  rich  in 
which  however  he  does  not  apecify» 
according  to  Brard,  in  the  Napuieun 
at  Paris.  They  were  discwend,  m  MMV  ki 
the  mins  of  Gabium^  four  1 
It  is  probably  with  this  knod  of 
Strabo  compares  the  SyrowMdic 
«ays  it  is  variegated  like  abbaftrilBf 
he  means  its  light  aerial 
the  poet  of  St.  Soph  ia  compares  it  l» 
kled  on  white  air. 

For  the  cMmum  or  modem  AkMM^  Hi 
wader  is  referred  «o  M^de  X.,  wkkk  Mi 
Gypsum.  a 

r. 


I 
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MODB  V.     LIME-SLATE. 

Bmsirbles,  konites,  limestones,  and  alabas-  DiiUi^ciiun. 
are  so  important  in  many  points  of  view, 
though  this  kind  chiefly  differ  in  the  struc- 
tom  limestone,  it  was  thought  advisable  to 
t  a  distinct  division,  especially  as  the  mode 
abination  is  really  different,  for,  not  to  men* 
be  micaceous  kind,  it  is  more  abundaat  in 
iiaa  the  massive  limestone.  Lime-^ate  is 
•IcaTeusfissilis  of  Walleriusj  but  theftdiated 
ose  of  Werner  is  so  caJled  only  from  tiw 

iK. 

ne-slate  sometimes  presents  alternate  layert 
"erent  colours ;  such  as  white  and  reddish, 
vhite  and  greenish;  both  of  wbich  are 
at  Dannemora,  in  Sweden.  It  sc^ietimo* 
ates  with  keralite  or  chert,  sometimes  with 
late,  sometimes  with  marl-slate.  Some 
lar  marbles,  of  which  the  veins  are  quite 
tied,  and  uniform,  probably  belong  to  this 
)n.  The  cipolia  also  sometimes,  though 
■,  appears  in  level  layers,  divided  by  foti- 
s  mica*. 

le  ivhok  U!e  of  G.Mbubcli,  Hcbude^  isuid  to  be  composed 
slate,  or  whal  is  ralUd  ma<llejhg. 

2  H  2 


1 
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Saussure  observed  many  mountains  in  the 
Alps  chiefly  composed  of  what  he  calk  mici- 
ceous  limestone,  often  alteraating  with  oici 
slate.  The  following  observations  occor  in  Ui 
MoBtCenii.  description  of  Mont  Cenis,  celebratol  /or  die 
passage  into  Italy. 

<*  Soon  after  is  observed  the  mil 
tusy  which  really  forms  the  body  of  t 
tain,  but  which  is  also  found  in 
covered  with  tufas.    These  schisti  c 
careous   earth,  with  a  granu 
aspect^  such  as  it  assumes  in 
tains:  it  is  even  in  such  quantity  ' 
schisti  strongly  effervesce  with  the  i 
and  become  friable,  afler  having  ren 
time  in  it. 

^^  It  will  be  seen  hereafter  that 
and  mica  are  found  at  Mont  Cei 
all  proportions;  from  limesto  f 

which  only  a  few  plates  of  mic 
to  the  micaceous  rock,  which  c 
no  free  calcareous  earth,  and  in 
supplies  the  place  occupied  by  the 
the  former.    There  is  nevertheless 
able  circumstance  in  the  schisti  of  ( 

that  tliose  which  are  calcareous 
free  from  quartz,  as  is  proved  by  tl  b 

may  be  almost  always  obtained  firom  it 


m 


Had  in  like  manner  quartzose  micaceous  scliistas 
k  seldom  found  which  does  not  yield  some  bub- 
|es  in  acids,  and  which,  reduced  to  powder, 
Ivec  not  lose  some  of  its  weight  in  distilled 
inegar. 

II  "  These  micaceous  calcareous  schisti  are  not 
(nnmon.  Those  authoi's  who  have  written  sys- 
!ms  of  mineralogy  liave  not  known  them,  or  at 
tost  have  neither  classed  them,  nor  given  them 
fanes  in  their  works,  I  have  described,  in  the 
>cond  volume  of  these  travels,  §  996,  those 
fthich  1  discovered  in  the  valley  of  Aosta  in 
1778}  but  in  them  the  free  calcareous  part  is 
fever  predominant,  it  forms  at  most  but  the 
l^rth  part  of  the  rock.  Those  of  Mont  Cenia 
Rffer  also  in  the  colour  of  the  mica,  which  is  of 
In  iron  grev,  or  verging  to  blue,  while  tliat  of 
;he  vallov  of  Aosia  is  white  or  yellowish. 

"The  first  rocks  of  this  kind,  which  are  met 
witli  above  Lans-le-lJourg,  have  very  thin  and 
very  fra-^ilc  jilatcs:  ihey  rise  to  the  E.S.E,,  un- 
der an  an;j;le  of  twenty  degrees  i  higher,  after 
having  cros-^cd  a  liltle  bridge,  the  same  schisti 
ire  fonnd  in  an  opposite  position,  or  rising  to 
;he  west.  But  this  position  is  accidental ;  it 
nay  be  said  that  in  general  they  rise  to  the 
E.  S.r..,  following  the  slope  of  the  moimtain,"* 
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othersites.  This  micacebii8  lime-iUte  was  aftenrudi  «!► 
serred  by  our  excellent  author  at  the  Hide  St 
Bernard ;  and  at  the  Roth-Horn  and  Mont  Gov 
vin,  two  mountains  near  the  celebtated  Bori^ 
chiefly  composed  of  serpentine. 

The  subsequent  detached  obsemlioM  aiay 
alio  be  added  from  the  same  treasure  «f  oio- 
logical  knowledge. 

Near  Merges  the  mountains  are 
with  undulated  Teins  mixed  with 
a  fine  cipolino.  The  roofs  of  the 
vered  with  thin  plates  of  the 

A  bed  of  primitive  lime-slai 
gneiss.     It  is  six  feet  in  thii 
layers,  of  about  half  an  inch^ 
some  infiltrated  green  matter. 

A  lime^date,  analysed^  which  ia  i 
granite. 

Roche  Michel^  near  T  ~     t  < 
of  a  mixture  of  calcareous  i 
ish  talc,  the  latter  being  pred 

Aspect  1,    Micaceous  lime-slate.    ] 
Cenis.    From  M.  Cervin,  and  other 
Alps. 

The  same,  from  Canada,  Nordi  A 

A  micaceous  lime-slate,  the 

•  Smus.  §9S<^  SS85,  S79,  ISOS. 
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pviulkr  and  brilliant,  as  it  appears  ia  primitive 
IKuotaiiis.     Saus3.  ^  ]a94- 

%.jUpect  2.     Common  lime-alate.     From  Gib- 

■Itar. 

i .  In  layers  of  different  colours,  from  Sweden. 

With  chert,  from  I>erbyshire. 

A  fine  lime-siate,  of  a  bluish  grey,  the  learoa 
icing  very  thin  and  ineeparable.  Sausa.  ^  2047- 
<t  A  lime-siate,  with  quarta  and  mica,  near  Vilte 
Keuve,  on  the  river  Doire.     lb.  ^955. 

Dr.  Kidd  has  given  the  following  interesting 
iccount  of  a  quarry  of  this  kind  of  stone,  if  he  has 
let  mistaken  calcareous  sandstime  for  limestone, 
ft  mistake  which  not  unfrequently  occurs.  He 
Balls  the  substance  calcareous  slate,  or  fl^-stone; 
irhile  the  latter  name  is  commonly  applied  to  a 
ichistosc  sandstone,  either  calcareous  or  argil- 
laceous. The  limestone  of  Pappenheim,  in  Ger- 
many, rises  from  tlie  quarry  in  thick  tables,  aercing 
at  once  for  pavements,  gravestones,  or  similar 
purpose^,  and  certainly  belongs  to  thb  kind,  aa 
must  the  following,  if  Dr.  Kidd's  description  be 
exact. 

"  There  is  a  very  extensive  quarry  at  Stonas-    JSSXw 
field,  near  Woodstock,  the  limestone  of  which  has 
the  property  of  being  easily  separated  into  la- 
minae by  mechanical  medos,  or  even  by  the  action 
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of  the  atmosphere.  The  manner  in  which  Iha 
effect  is  produced  in  the  latter  instance  may  ka 
understood  by  a  reference  to  what  was  said  r^ 
specting  that  superficial  disintegration  which  tikn 
place  occasionally  in  calcareous  free-stone. 

''  This  variety  of  limestone  b  empkqied  verf 
generally  for  the  purpose  of  covering  the  iqq6  of 
houses ;  whence  it  has  been  called  lapis  tepdaris. 
The  property  of  being  thus  easily  separated  into 
laminae  depends  partly  upon  the  propartion  of 
clay  contained  in  it  (for  this  property  is  in  ffoenl 
more  remarkable  in  proportion  to  the  quantity  d 
clay  contained),  and  partly  upon  the  nature  of  its 
original  deposition ;  for  the  stone  of  some  puts  of 
the  quarry  contains  a  considerable  qoantity  of 
minute  shells,  resembling  millet  seeds;  mA  il 
seems  Avorth  observation,  as  connected  with  Am 
schistose  property  of  the  stone,  that  the  depcH 
sition  of  shells  is  more  abundant  on  the 
than  in  the  substance  of  the  laminse. 

^'  In  some  instances  a  singular  arfa 
pcarance  is  observable  on  the  contiguous 
of  adjoining  laminae :  the  colour  of  this  la 
most  pait  blacks  and,  from  some  espe 
that  were  made  for  the  purpose  of  ascer 
nature,  appeared  to  be  principally  n 
The  same  appearance  is  observable  in  s 
ties  of  Florentine  marble.    Si 
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►only  superficial ;  at  others  it  penetrates  far  into 
lie  substance  of  tlic  stone.  The  explanation  of 
be  appearance  is  not  obvious;  but  pei-haps  some 
l^id,  holding  the  colouring  matter  in  solution, 
iriginaliy  insinuated  itself  into  the  clefts  by  which 
he  laminsB  arc  separated  from  each  other,  and 
posited  this,  particle  by  particle ;  by  something 
fcc  that  continuous  attraction,  if  the  term  is 
Uo\vable,  which  takes  place  in  the  fi-eezing  of 
Soisturc  on  a  pane  of  glass."* 
U 
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pThe  texture  resembles  clustered  corals,  or 
^drepores,  cemented  by  limestonef. 
»  This  substance  has  not  yet  been  mentioned  in 
woks  of  mineralogy,  though  large  islands  and 
'ast  shoals  in  the  South  Sea,  particularly  on  the 
ast  of  Australasia,  are  wholly  composed  of  it, 
iccording  to  the  accounts  of  navigators.--   Coral 

■  Vol.  i.  p.  31.  Sec  -Aio  D:i  Costa,  p,  |44,  who  adds,  that  • 
imilar  slaic  is  fomirl  near  Bath.  The  white  flag  common  in  the 
OTth  of  England  he  ranks  ariiong  the  alkaline  calcareous  und- 
Lones :  it  is  spangled  ivitli  mica,  someiimes  very  prettily,  ttpectaSf 
lat  with  little  neeilles,  lying  iti  a  diagonal  form. 

+  Tlie  ch^ractLTs  <>{  limc5ione  apply  to  many  of  ihe  rocks  in  this 
omain,  am!  nre  iliertforc  nol  repealed.  The  character)  are  a!s» 
s  implicaiLi!  in  the  dcscriptioiu. 
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itself  19  DOW  knowatobethe  gradual  aferaclmal 
minute  insects,  which  thiusurpaaef  aHthe 
of  man  i  for  the  locust  caa  spread  more 
tion  than  an  Attila,  a  Timur*  or  aDj  otkv 
conqueror :  and  a  beneficent  monarch  caa  oaljf 
found  a  city ;  while  insects  almost  lOfisiUeiiHiMl 
islands,  and  even  continents*  the  scenes  oClilaio 
glory  and  misery  to  mankind. 

Whether  these  insects  produce  i 
coral,  or  imbibe  it  from  the  ^         i 
these  islands  rise  from  a  sur        t     >        i, 
when  they  surpass  the  waves,  1       n 
lichens  and  mosses;  which*  dei     r 
ting,  afford  a  soil  for  other  sn     [  vegi 
by  degrees  reeds,  shrubs, 
decorate  the  new  creation.    T:      i 
being  fertile,  these  islands  will  in  i 
centuries  invite  colonies,  whose  f 
ogists  may  perhaps  be  embarrassed 
for  their  native  rocks;  which  n     r 
fer  benefits  on  agriculture 
for  zoophytic  marble  will  not  i 
the  construction  of  their  edifices. 

Rocks  of  a  somewhat  similar 
near  Sutherland,  on  the  eastern  C( 
and  near  Peterhoff,  at  the  fur      r 
Ihe  Gulf  of  Finland.    This  sing 
^ecms  composed  of  tubes  of  ma  i 
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m  with  open  intervals;  and  at  Sutherland  U 

t  common  building- stone. 

Coral  rock,  from  Aui^tralasia. 
hi  Madrepore  rock,  from  Sutherland  attd  Pa* 
fyertiofr. 


MODE  Vn.    MARLITE. 

I^The  combination  of  this  substance  is  the  same  nMcniiiimi. 
I^inlh  that  of  marl,  the  calcareous  earth  being 
mixed  with  a  consideral^c  proportion  of  argil. 
Some  marbles,  which  contain  firom  15  to  30  or 
more  of  argil,  are  properly  marlites;  and  they 
are  apt  to  decompose  in  the  open  air.  Such  is 
the  green  Campan  of  the  Pyrenees,  which  alao 
contains  a  considerable  proportion  of  magnesia. 
Several  of  the  Russian  marbles  also  contain  clay, 
but  mixed  with  a  still  larger  proportion  of  silex. 

The  celebrated  pictorial  marble  of  Florence, 
which  imitates  ruins,  and  sometimes  trees,  is 
properly  amarlite, 

"  This  marble  presents  angular  figurCB  of  a    MwWeof 
yellowish  brown,  on  a  base  of  a  lighter  tint,  aad 
which  passes,  in  diminishing,  to  a  whitish  grey. 

*'  Seen  at  a  certain  distance,  slabs  of  this 
stone  resemble  drawings  done  in  bistre.  One  is 
amused  to  observe  in  it  kinds  of  ruins:  there,  it 
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is  a  Gothic  castle  half  destroyed,  here  it  preseols 
ruined  walls ;  in  another  place  old  bastions;  aai- 
what  still  adds  to  the  delusion  \b,  that  in  thoe 
sorts  of  natural  paintings  there  exists  a  kind  of 
aerial  perspective,  which  is  very  sensibly  pei^ 
ceived.  The  lower  part,  or  what  forms  the  Bnt 
plane,  has  a  warm  and  bold  tone;  the 
follows  it,  and  weakens  as  it  increases  its 
lance;  the  third  becomes  still  fainterj  while  the 
upper  part,  agreeing  with  the  first,  presents  io 
the  distance  a  whitish  zone,  which  terminakf 
the  horizon,  then  blends  itself  more  and  more  m 
it  rises,  and  at  length  reaches  the  top,  iriieiieil 
sometimes  forms  as  it  were  clouds. 

<'  But  approach  close  to  it,  all  vanishes  in-' 
mediately,  and  those  pretended  figures,  whkk 
at  a  distance  seemed  so  well  drawn,  are  conferfeEd 
into  irregular  spots,  which  present  nothing  to 
the  eye. 

'<  This  play  of  nature  is  owing  to  ftrrpigiiMNn 
infiltrations  in  the  fissures  of  this  maiUe,  wUch 
otherwise  is  of  a  dull  fracture,  and  very  tcgil^ 
laceous;  whence  it  is  never  used  in  architecUire; 
they  merely  make  slabs  of  it,  which  are  framel 
like  little  pictures,  and  which  are  much  esteemei 
in  commerce  when  of  certain  dimensionii  b 
sometimes  occurs  that  the  same  slab  is  sawed  it 
two,  and  the  parts  are  set  together  in  the 


MODE   Vtl.      KASLtTI. 


rame,  so  as  to  appear  but  as  one  piece ;  and  the 
Iraivings  on  the  right  and  lefl  bear  a  resem- 
^nce,  which  still  farther  helps  the  illusion. 
There  are  some,  who,  to  out-do  nature,  put 
painted  figures  at  the  bottom  of  these  pictures^ 
jyut  tliiii  is  an  exuberance  of  the  wonderful, 
irhich  finishes  by  spoiling  all."* 

Of  marlite  there  are  two  structures,  the  mass- 
TC  and  the  schistose. 
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■  Aspect  1.     Argillaceous  marbk.     Green  and 
red  of  Campan;  but  which,  from  their  structure, 
rather  belong,  at  least  io  part,  to  the  Anomalous 
bocks. 
The  reddish  oflngermania,  &c. 

Aspect  2.  Pictorial  marble.  This  is  said  to 
be  massive,  though  it  would  rather  appear  to  be 
jchistosc.  The  marble  of  Cottam  probably  be- 
longs to  tliis  division. 

■  Bianl,  41^,     Tlic  marble  oS  Oker  in  the  Hartz  ii  white,  with 

'egkilar  veins  of  black  clay  slate ;  and  may  be  classed  in  this  divi- 
lion.  Jour.  <ie3  Mines,  No.  53,  p.  73. 

The  marlile  of  Shropshire,  called  dyt-earth,  more  than  100 
fards  thick,  cniilains  small  bivalves,  and  what  are  called  the  Dud- 
ey  fossils,  the  entamolitkits  paradoxus  of  Townson.    -See  his  Trad?, 
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STRUCTURB  II.     SCBISTOiB. 

Substances  in  this  state  generaUj  presedli 
finer  grain  than  when  they  occur  massife.  Mb)* 
slate  sometimes  presents  delicate  concentric  cip* 
cles,  and  other  delineations^  of  a  l^t  brown  upon 
yellowish  grey,  its  asual  colours. 

^Sfm!"^  Bu^  ^  is  s^^  ^^^  remarkable,  as  being  the  gs- 
neral  repository  in  which  are  ibmid  tbe  ranai 
and  impressions  of  decayed  fish.  In  this  case  it 
is  commonly  penetrated  with  bitnnen,  probabfy 
derived  from  the  decomposition  of  tiieir  bodiei^  n 
chemists  now  kifer  that  substance  to  praoeed  at* 
clusively  from  tbe  animal  or  veg^ble 
Da  Costa  mentions  that  of  Mount  Lebanoi^ 
Tripoli  di  Soria  (pi  Syria),  m  the  pDonace  rf 
Castravan*. 

The  slate,  with  impressioDS  of  fish,  fiuB  £id^ 
ben,  Ilmenau,  Mansfeld,  &c.  were  fwady  ^ 
lebrated,  and  the  animals  are  often  ddieilflly 
delineated,  as  it  were,  in  cupreous  injihin  At 
present  those  of  Mount  Bolca,  in  te  VeranM 
territory,  have  attracted  more  attention ;  nd  tki 
proprietor  has  filled  a  whole  dhamber  in  die 
seum  of  the  Garden  of  Plants  with 


*  p.  1 70.  This  is  the  Khcnosm  of  D*  Atrnlk,  nd 

of  the  lulians,  whence  the  celehnteil  lumachelb. 
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ains>  Tix:  mud  and  poisonous  vapour,  pcr- 
B  of  JL  volcanic  origin,  seem  to  have  surprised 

destroyed  these  animals  almost  instantane- 
ly,  for  most  appear  to  struggle,  and  one  is  m 
act  of  swallowing  another, 
■aussure  has  described  similar  quarries  near 
,  towards  Lambese,  tn  the  aoutli  of  Franco, 
ch  also  present  impressions  of  leaves  of  palm- 
!3.  Tlie  same  great  obser\Tr  has  added  an 
Bunt  of  that  of  Oeningen,  near  the  lake  of 
ijtance,  ^vhich  first  presents  a  thin  layer  of  soft 
aceous  sandstone,  cemented  by  clay  and  lime  ; 
tiier  of  coarse  marl  and  marl-slate,  followed 
Ihue-slatc,  alternating  witli  layers  of  day.     At 

dcptii  of  nine  or  ten  feet  appears  tiie  rock, 
ich  contains  the  impressions ;  and  which  is,  as 
ral,  a  bituminons  marlitc.  The  lisli  are  accom- 
lied  witii  several  insects,  and  leaves  of  trees, 
ne  of  w*ich  belong  to  warmer  climates;  bat 
from  being  so  extraordinary  Bs  those  of  Mount 
lea,  which,  ncrt  to  mention  more  recent  dis- 
'eries,  presented  at  the  time  «'hcn  Saussure 
ote,  1795, 

27  kinds  of  fish  of  the  European  seas. 
39      ...      of  the  Asiatic. 
3      ...      of  the  African. 
18      ...      erf  South  Amci'ica. 
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1 1  kinds  of  fish  of  North  America. 
7     .    .    .      of  fresh  water  of  the  difet- 

ent  parts  of  thewoiUi 


In  all  105. 
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Name,  Somc  of  the  Swedish  appellations  ought  to  bt 
venerated^  as  that  conntiy  has  produced  im 
able  writers  in  natural  histoiy,  and  particdiiif 
in  mineralogy;  of  which  science  WaDenik 
Cronstedt,  and  Bergman,  must  be  esteqned  m 
the  chief  founders.  The  substance  now  under 
view  has  by  some  of  our  mineralogists  been 
called  swinestoney  and  by  the  Gennins  aad 
French  less  politely  stinkslein^  B,ndpierrefAaMlei 
but  as  the  Swedish  name  has  more  bientjrf  aai 
does  not  impress  a  disagreeable  idea»  it 
to  be  substituted. 
Deicriiition,      Orsteu  is  merely  a  limestone, 

times  from  a  mixture  of  bitumen, 
from  yet  unknown  causes,  yields  a 
when  worked  in  the  quarry,  or  in         i 
yards,  or  even  when  rubbed  with  any        I 
stance.     In  a  geological  point  of  view,  it 
assumed  higher  consequence,  since  it 


■mo»  yiu,    oKsvM'  4ft£ 


red  by  Ramond  to  form  the  summit  of  Mont 
Ui  tlie  iiigliest  of  the  Pyreuees.     It  is  gene- 

of  a  black  colour;  but  some  specimens 

Derbyshire  are   even   white,   or  at  least 
fih  grey.     The  other  tints  are  chiefly  va- 

greys,  with  brown  and  Isabella  yellow. 
r.  Kirwan  says  that  the  smell  is  urinous  or 
iiousj  and  that  it  abounds  in  the  county  of 
'ay,  in  Ireland,  wiiere,  as  fuel  is  scarce,  it  is  UwduAi 

employed  to  heat  the  rooms,  and  remains 
br  many  hours.  In  the  neighbourhood  of 
Tius  it  is  found  laminar,  alternately  white 
^low.  It  often  produces  excellent  lime, 
grey  Flemisli  marble,  now  much  used  at 
j  belongs  to  this  kind,  and  leaves  a  very 
smell  in  the  manufactories.  That  of  the 
lit  of  Mont  Perdu  is  a  black  marble,  im- 
lated  with  shells  and  sand.  Ammonites 
;amerincs,  gryphites,  pectenites,  with  mad- 
es,  and  other  zoophytic  remains,  enter  into 
omposition  of  the  singular  calcareous  chain 
J  Pyrenees. 

ick  oisten,  from  the  summit  of  Mont  Perdu. 
ey,  with  zoophytic  remains,  from  Flanders, 
yellow  and  white  plates,  from  Vesuvius. 
cyi^li  whit(j,  from  Derbyshire. 
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MODE  IX.    GYPSUM. 


cbanctcn.       Texture^  coarse-grained  and  loose^  co 
with  a  saline  or  crystalline  appearance. 

Hardness,  of  course  gypsic.     Fcadve^  nn- 
even.    Fragments,  amorphous^  blnnL 

Weighty  granitose^  sometiaies  only  < 

LustrCj  glimmering.    Opake. 

The  colour  of  that  of  Montmartre  ii     f 
ish  brown ;  but  it  is  also  found  of  i 
of  grey :  and  is  sometimes  to 
resemble  coarse  limestone. 

As  gypsum  and  alabaster  com 
peculiar  ingredients,  though  :      f  ^ 
mode  of  combination,  it  may  be ; 
by  considering  them  on  a  lai^ 
one  point  of  view. 

In  the  language  of  modem  ch<  ^j 

and  alabaster  are  sulphates  of 
phuric  acid  forming  about  half 
sition,  as  the  carbonic  does  in  : 
careous  rocks:  hence  the      r] 
do  not  effervesce  with  nitn  , 

rious  descriptions  of  limestone*. 

*  Fluor  very  rarely  forms  rocki ;  bat  with  Pboiphoi 
found  in  the  Anoaudoui  divitton. 


xWB  IX.    oxetau. 

I  The  distinction  between  gypsum  and  alabas- 
tr  may  be  regarded  as  more  wide  than  that  be- 
Ren  limestone  and  marble,  though  chemical 
iriters  arrange  alabaster  as  merely  a  compact 
Jppsum;  but  the  artist,  and  the  antiquary,  and 
^n  the  common  observer,  consider  alabaster  as 
^distinct  substance. 

'As  limestone  may  be  called  a  coarse  marble, 
hd  when  calcined  forms  lime,  so  gypsum  may 
e  regarded  as  a  coarse  alabaster,  which  when 
hlcined  forms  what  is  called  plaster  of  Paris, 
(Kause  the  best  is  made  of  the  gypsum  of 
€ontmartre,  in  the  neighbourhood  of  that  cityj 
nd  the  alabaster  of  the  moderns,  or  compact 
Itlpbate  of  lime,  has,  like  marble,  been  em- 
loyed  by  the  sculptor  and  the  architect,  bein^ 
£  a  fine  grain,  and  of  a  whiteness  which  has 
•ecome  proverbial.  The  tombs  of  the  middle 
ges  are  sometimes  of  alabaster,  yet  more  gene- 
ally,  it  is  believed,  of  alabastrite;  but  this  has 
eldom  been  examined ;  for  while  every  parish 
ras  its  antiquaries,  we  have  few  mineralogists. 

Some  kinds  of  gypsum  and  alabaster,  as  the 
arthy  and  fibrous,  with  the  crystallised,  called 
elenite  or  moon-stone,  as  it  somewhat  resembles 
he  gleam  of  the  moon  in  water,  are  found  id 
eins  and  nodules,  and  belong  to  lithology.  In 
iterarv  compositioti.  as  in  painting,,  the  eye 
2  I  2 
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should  repose  on  large  masses  or  divisions;  wUk 
minute  and  broken  lights  only  distract  the  sIf 
tention  and  the  memory.  The  gypsons  locb 
may  safely  be  reduced  to  two  kinds,  the  ooam 
and  the  compact, 
primitive.        It  was  long  conceivcd  that  gy 

the  most  recent  formation,  till  a        l  of 
kindt  undoubtedly  primitive,        i  < 
Saussure  in  the  Alps.    Dol      i       i 
presses  his  wonder,  that     rj     m  ! 
more  frequently  formed  fro     pi 
as  the  sulphuric  acid  might  >       \y  ' 
from  the  decomposition  of  pyri 
marks  of  Saussure  must  not  be  • 

<<  In  regard  to  gypsum,  it  is  I 
Gothard,  either  below  Ayral,  as  I 
§  1805^  or  in  the  Val-Canaria.     It      in 
a  fine  and  brilliant  grain ;  it  d 
with  acids^  and  consequently  is 
calcareous  mixture. 

*'  But  what  is  more  rare,  is  to 
in  a  schistose  form,  and  mixed  vi 
of  mica :  this  contains  some  i 
it  slightly  effervesces. 

<<  I  do  not  think  that  this  gy 
a  primitive  rock,  like  the  (  i 

schistus;  I  believe  it  to  be  of  i  o 

ami  that  it  originated  by  deposition 
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*ince  the  formation  of  the  secondary  mountains. 
IThe  specimens  which  I  possess  are  of  a  nature 
4o  justify  this  idea;  their  texture  is  not  homo- 
l^nous ;  the  mica  does  not  appear  to  have  been 
limited  to  the  gypsum  by  a  simultaneous  crystal* 
ilisation  :  it  is  in  plates  nearly  incoherent,  which 
Veparate  thin  layers  of  an  argillaceous  sediment, 
f  bis  mica  then  seems  to  have  been  brought 
Sown  and  deposited  by  the  waters,  rather  than 
crystallised  in  them.  Nevertheless,  as  I  have 
IMt  observed  it  in  its  native  site,  I  dare  not  be 
lloo  decided  in  this  opinion."  * 
I-  This  gypsum  was  observed  by  Saussure  in 
|lBSfflng  from  Bellinzona  to  St.  Gothard  ;  but  we 
iire  told  by  Brochant  and  Jameson  that  the  pri- 
pttitive  gypsum  was  discovered  near  Bellinzona; 
kind  they  add,  that  it  is  in  layers  between  beds  of 
mica  state;  and  Jameson  says,  along  with  Ume- 
«tone  and  hornblende  slate.  I  know  not  their 
authority  for  this  assertion;  but  the  objections 
of  Saussure  seemed  to  Patrin  so  powerful,  that 
he  virtually  denies  the  existence  of  primitive 
gypsum,  by  asserting' that  it  is  wholly  tertiary. 
The  mixture  indeed  of  mica  is  of  little  conse- 
quence, as  it  is  found  in  the  most  recent  sand- 
stones; and  even  that  of  felspar,  as  observed  by 

•  S  1931. 
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Pallas  in  Siberia,  would  not  now  be  regatded  m 
of  much  importance.  The  pretended  porpb^ 
ries  of  Werner  should,  as  already  mentioneds  he 
simply  referred  to  their  bases ;  for  felspar^  tkt 
mica,  being  found  in  every  descriptxMi  of  rbeh^ 
can  no  longer  be  understood  tp  alter 
mination. 

This  gypsum,  supposed  primitive, 
tose  structure,  and  approaches  to 
purity.    A  pure  selenite,  dividi 
gles,  was  discovered  by  Grill     I 
left  bank  of  the  Doron,  aboi 
Blanc ;  and  in  the  same       ig' 
alabaster,  and  a  red  gypsi     .     1 
snow-white  alabaster  easily  splits 
is  of  a  peculiar  texture ;  it  \ 
acicular  crystals  of  selenite,      th 
which  this  excellent  mineralogist 
ferriferous  carbonate  of  lime*; 
express  his  idea  that  it  was  of  pr 
tion. 
Gto^BoiUe        But  these  are  minute  exceptions ; 

relitioiis. 

neral  gypsum  and  alabaster  mi 
among  the  Fioetz,  the  planiform, 
rocks  of  Werner.    Sulphate  of  lime 

*  Chaux  carhonatce  jaune,  ftrr^ftrt^  as  marked  in 
which  he  gave  me  of  several  rock  specimciu.    The 
*  Salins,  near  Moutiers,  Mont  Blanc. 
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»  simple  rock,  like  IiniestODe>  and  sometinies 
occurs  in  large  masses  and  beds;  but  sometimes 
io  layers,  alternatiog  witb  orsten,  clay,  or  saod- 
'■tone.  It  sometimes  contaiua  crystals  of  quartz, 
,IUld  in  rare  instances  arragonite  and  boracite. 
It  also  sometimes  presents  native  sulphur;  and 
often  appears  in  the  neighbourhood  of  rock  salt. 
.It  seldom  attains  a  great  height,  but  forms  little 
(precipices,  which,  when  of  the  purer  kind,  are 
►distinguished  by  their  white  lustre.  Hollows, 
■Jike  funnels,  are  sometimes  formed  in  gypsum* 
p  which  Saussure,  1238,  ascribes  to  the  rain  water, 
which,  attacking  a  soft  part,  remains,  and,  gra- 
pidnally  increasing,  melts  the  surrounding  circle. 
fc>  Gypsum  is  generally  of  a  whitish  yellow,  or 
^yellowish  brown  cast;  but  it  also  occurs  of  an 
icish  grey  colour,  in  which  case,  as  Saussure  has 
observed,  it  can  only  be  distinguished  from  lime- 
stone by  the  nitrous  acid  producing  noeflFect. 

One  of  the  most  remarkable  gypsous  hills  in 
Europe  is  that  of  Montmartre,  near  Paris,  not 
only  from  its  producing  the  plaster  best  known 
in  commerce,  but  from  its  peculiar  constructure, 
and  the  singular  animal  remains  which  have 
there  been  discovered.  It  is  thus  described  by 
the  venerable  M.  Sage,  whose  chemical  mistakes 
may  be  forgiven,  in  the  condideratioo  of  the 
great  services  he  has  rendered  to  mineralogy. 
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particularly  by  the  formation  of  a  noble  ealnMl> 
now  the  public  property.  The  respect  doe  It 
bis  excellent  hearty  and  polite  manners,  if  ii- 
creased  by  the  regret  for  his  misfortunes,  duripf 
a  revolution  which  at  length  destroyed  itsd^  bf 
ruining  even  the  natural  and  eternal  aristocivcy 
of  talents ;  so  that  the  members  ha¥ittgr  at  k 
were,  extinguished  the  eyesj  were  of 
duced  to  darkness  and  perdition. 
At^^Lo.       *'  ^^^  ^>U  of  Montmartre  is  elevated 

forty  fathoms  above  the  level  of  the  Seine.  Us 
summit  is  covered  with  vegetable  eaitb,  uder 
which  is  a  bed  of  sand,  mixed  with  rolkd^jnla 
This  is  seated  on  layers  of  mari,  of  difeicM 
colours  and  thickness :  this  marl  precedi 
accompanies  horizontal  beds  of  gypsmn. 

'*  The  quarries  of  Montmartre  may  be 
dered  as  divided  into  three  successive  lafgebed% 
or  masses. 

**  The  first,  called  haute-masse  by  Ibe  work- 
men, is  often  more  than  fifty  feet  thick;. it pi^ 
sents  beds  placed  one  on  the  other^  withoat  aiif 
sensible  interruption,  although  sepantfed:  tb^ 
are  seated  on  a  bed  of  bluish  argil,  spotted,  aboil 
twelve  feet  thick.  This  argil  is  intermixed  wilh 
marl. 

"  The  second  part  is  called  picrre  fnmit 
This  gypsous  mass,  which  is  nearly  fooiteci 


bet  thick,  is  disposed  io  contiguous  layers  re^ 

posing  on  marl. 

If**  The  third  part,  called  basse-earriint  pre* 
■tttts  a  gypsous  mass  of  about  foarte«n  feet, 
jfarided  iuto  six  beds,  separated  from  one  another 
W  layers  of  marl.  Tfc^  last  part  is  in  the  plaia, 
Md  is  incumbent  on  limestone. 
jr"  I  shall  not  und-rtake  to  account  for  the 
fcrraation  of  the  gyisous  hill  of  Montmartre,  as 
■l&ll  as  those  wliic't  are  contiguous,  and  form  a 
Aain  of  eight  or  ten  leagues,  in  a  Qorthem  di- 
jlBction.  Amou'^  the  naturalists  who  have  writ- 
lao  on  the  qua.-ries  of  MontniartrCi  M.  PraloOi 
tad  the  Che/alier  de  Lamanon,  hare,  amon^ 
jMhers,  givfn  excellent  litbological  descriptions 
{(f  this  place.  The  latter  afllnns,  that  in  this 
^rt  o*"  the  Isle  of  France  there  was  a  lake  of 
jyp<x>us  water,  which  gave  birth  to  these  quar- 
ries. 

*'  The  gypsous  hills  of  Montmartre,  Belle- 
ille,  Pantin,  and  all  those  of  this  part  of  the  Isle 
tf  France,  are  incumbent  on  quarries  of  time- 
tbne;  the  gypsous  mass  only  extending  to  the 
evel  of  the  soil.  The  shelly  and  argillaceous 
ock  which  is  found  on  the  summit  of  the  bill  of 
Viontmarire  contains  white  shells,  brittle^  of  the 
;Iass  of  cliamites,  and  screw-shells:  these  shells 
ire  analogous  to  those  which  are  found  in  the 
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river  Mame,  and  in  the  riynlet  of  the  Gdbeiki^ 
as  is  observed  by  Lamanon. 

^*  Infiltrations  of  black  n     t  * 

form  very  elegant  dendrites, 
mixed  with  argil.    The  dissolw 
stone,  infiltrating  between  the  i 
sous  masses,  forms  stalagmit 
dulating  layers,  often  distinct  by  t 
brown,  yellow,  and  white.     Th< 
in  beanty  with  the  best  of  this  ; 

they  have  only  been  found  id  t  : 

several  feet  in  length.    The  lit 
filtrates  into  the  gypsous  n  ii 

that  they  almost  all  efferv 
cept  the  plaster-stone  with  a  c 
crystals  of  selenite,  and  those 
name  of  grignardSf  a  term  bestc 
when   it   forms   regular  layers.    ^ 
masses  are  broken  with  the  han        »       r 
a  strong  odour  of  decomposed  // 

^'  The  marl  forms  beds  and 
less  considerable,  in  the  plaster-c        j 
martrc :  argil  is  also  found  in  it 
quantity,  and  in  different  s     i 
cious  and  ductile;  the  other  ea 
and  sticks  closely  to  the  tong  i 

*  Rather  muifUMK. 
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"  Heavy  spar*  is  found  in  the  marl  at  Mont- 
martre:  it  is  more  abundant  in  the  hill  of  Belle- 
rille,  wiicpc  it  is  met  with  in  misshapen  masses, 
greyish,  flattened  and  rounded,  at  ten  or  twelve 
feet  from  the  surface  of  the  earth. 

"  Tlie  trunk  of  a  tree  agatised,  which  I  found 
at  Montmertre  in  1778»  serves  to  support  my 
theory  on  the  agatisation  of  vegetable  sub- 
stances. See  page  168,  vol.  ii.  of  my  Chemical 
anal>is>s  of  the  three  kingdoms.  This  agatised 
trunk  of  a  tree  was  thirty  feet  long,  and  nine 
inches  in  diameter;  it  was  rather  compressed, 
lying  horizontally  from  north  to  south,  and  was 
at  least  100  feet  from  the  summit  of  the  hill,  be- 
tween the  two  lowest  beds  of  gypsum,  of  which 
the  interior  part  was  crystallised.  The  inter- 
sticrs  of  tdis  agalisc-d  wood  are  ornamented  with 
■little  regular  rock  crystals,  of  various  colours. 
A  part  of  this  wood  is  brown  and  compact :  this 
colour  is  owing  to  iron  and  oil,  principles  of  the 
woody  substance.  I  have  inquired,  since  then, 
if  any  agatised  wood  had  been  found  at  Mont- 
martre,  and  I  was  assured  that  it  had  not. 

"  The  shelly  sandstone  which  is  found  at 
Montmartre,  seems  of  the  same  date  with  the 
agatised  wood :  this  sandstone  contains  white 
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calcareous  muscles  and  clams.     For  the  moik 
part,  it  only  presents  the  impre  of  di 

shells.    In  regard  to  the  sand  a  » 

lire  found  in  the  upper  layers  of  I 

Montniartre,  they  have  no  pecu 
and  do  not  appear  to  differ  from  ' 
the  sides  of  rivers ;  but  in  the  n 
IS  found  whitish  silex,  striped^ 
this  quarry,  like  the  masses  of  shelly  sa 
''  In  the  hill  of  Belleville,  two  feet  f      i 
are  found  black  flints,  in  beds  f 
lar  heaps;  they  lie  in  a  kind  , 

reposes  on  a  bed  of  gypsum  of  ten 
feet,  the  layers,  which  are  of  different 
being  intermixed  with  marl :  this  layer      g 
sum  lies  on  a  considerable  bed  of  gn 
under  which  the  gypsum  is  again  found*. 
nones.         «<  The  bones  which  are  discovered 
gypsum,  have  undergone  no  other 
than  that  effected  by  time:   the  gr 
have  a  yellowish  tinge.     M.  de  J 
served,  that  these  bones  are  alin     ^ 
with  a  kind  of  marl,  which  he  n       i 
produced  by  the  decomposition  oft 
of  animals.     In  the  cabinet  of  ; 

•  T!ii«  crcrn  clay  ccirrcsponds  with  that  of 
wliic'Ii  L«  firrcn.     It  coniaini  iron.    Sec  Vaiiquelin*i 


fliere  are  icthyotites;  the  impression  of  the  fish 
^ing  compressed,  as  in  schistus:  nor  are  the 
fish  solid,  as  in  limestone. 
k-  "  M,  d'Arcet  possesses  an  ornitholite,  or  pe- 
trified bird,  which  he  found,  in  17SI,  twenty 
luhoms  below  the  summit  of  Montmartre  *. 
fc  "  It  has  not  yet  been  decided  to  what  species 
M  animals  the  bones  found  in  gypsum  belong. 
tf  these  bones  are  neither  agatised,  nor  pene- 
hated  with  gypsum,  it  is  because  the  absorbent 
^th,  wliich  forms  their  base,  is  found  to  be 
ipmbined  with  phosphoric  add,  and  a  fat  sub- 
[tancef;  consequently  the  selenitic  water  has 
lot  been  able  to  decompose  these  bones. 
;,  **  The  brown  hepaltic  iron  ore,  solid,  in  an 
Irregular  mass,  which  is  found  dispersed  in  some 
Etiaces  in  the  hill  of  Montmartre,  seems  to  be 
:he  product  of  decomposed  pyrites. 

"  The  calcareous  and  gypsous  ladi,  in  a 
ipheroidal  mass,  flattened,  called  by  the  work- 
Den  miclies  de  quatoize  sous,  are  found  to  the 
;ast  of  Montmartri^,  near  Clignancourt,  in  a  bed 
>f  marl,  from  twelve  to  fifteen  feet  below  the 
lummit  of  the  hill.  Among  the  ludi  of  this 
find,  wiiicli  are  in  the  cabinet  of  the  royal 
>chool   of  Mines,  there  is  a  spheroidal  mass, 

•   It  (ctms  to  be  a  water-rail. 

+  Tln;o[ii/u"i;ii>,gur  wafavooriMteetftfM.  Ssje. 
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flat»  of  two  feet  diameter,  and  seven  incha 
thick;  all  the  exterior  crast  is  calcaEeoM»  gi» 
nular^  greyish,  and  a  little  argillaceoas :  itita 
inch  and  a  half  thick.  The  interior  of  ^s  ImAu 
18  filled  with  gypsous  prisms^  greyiikb  pentai 
gonal  and  hexagonal,  with  interstice!  bitweca 
them.  These  prisms  are  two  or  three  iidiei  in 
height,  and  one  in  diameter;  their  mfMB  it 
strewed  with  small  brilliant  crystals. 

<'  The  farinaceous  gypsum,  or  white  gypsov 
earth,  is  sometimes  found  in  the  form  of^nATf 
but  the  crystalline  gypsum  forms  coBadenUi 
beds :  they  are  often  intermixed  with  gripmrii^ 
or  crystals  of  selenite,  forming  continiMd  kfoi. 
Lenticular  selenite  is  found  in  the  mail :  these 
crystals,  grouped  in  different  ways,  hate  beea 
precipitated  from  the  aqueous  fluid  which  beU 
them  in  solution;  the  marl,  which  has  after* 
wards  settled,  has  encrusted,  surronndef^  wtA 
protected  them.  They  are  found  in  giesl  qum- 
tities  at  the  foot  of  Montmartre,  towards  Mm- 
ceaux. 

*'  Basaltic  selenite,  or  in  lies 
with  trihedral  summits,  alternate,  with  a 
surface,  is  found  in  the  marl,  near  tl 
of  the  hill  of  Belleville. 

^'  Prismatic  decahedral  selenite,  produced  by 
the  elongated  octahedron,  truncated  nesr  ib 
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lasis,  is  very  scarce  at  MonUnartrej  Itut  is 
RUDmon  in  the  bill  of  St  Germain-en* Laye, 
yfaere  it  is  found  in  grouped  crystals  spread  in 
k:red  veined  clay,  which  precedes  the  beds  of 
bkestone,  found  towards  the  summit  of  the  hill. 
^'*  At  Montmartre  I  also  found  striped  sele* 
Ste,  in  small  layers  of  two  or  three  lines  in 
bickness."  • 

'  One  of  the  most  singular  discoveries  made  at 
hfontmartre  was  a  horse-shoe,  partly  corroded 
ly  age  J  but  more  than  the  half  remains  with 
lie  holes  very  distinct.  It  is  said  to  have  been 
bund  at  a  great  depth  in  the  solid  mass,  and 
nd  most  probably  dropped  into  a  reft,  after- 
wards filled  by  stalactitic  matter,  a  common  ap* 
learance  in  gypsous  regions. 

Fossile  bones  did  not  attract  so  much  curi- 
(sity  when  they  were  carelessly  examined,  and 
upposed  to  belong  to  known  animals.  But  the 
ingular  discovery  in  South  America  of  the  en- 
ire  skeleton  of  an  animal  larger  than  the  ele- 
)hant,  and  of  quite  a  different  genus,  and  now 
otally  extinct  f,  led  to  more  minute  investi- 
ratioiis  and  comparisons,  till  it  was  at  length 

*  ^ag;,  Siipi^kiiK'nt  a  b  Desciiplion  Methodique  du  Cftbinet 
le  VEtolc  Royak-  d<f.  Mines.     Paris  1787,  Svo.  p.  1«4. 

■f  See  'he  print,  Fiujas,  Etsai  de  gfohgie,  from  the  brje  platn 
n^raved  by  order  of  [lie  King  gf  Spain. 
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discovered  by  microscopic  eyes,  that  even  fkt 
insects  found  in  amber  are  not  of  the  Enropeu' 
kinds^  but  belong  to  distant  regions.    In  the 
comparative  anatomy  of  fossile  bones,  the  ode* 
brated  Cuvier  greatly  distinguished  himself  and 
by  patience  and  research  has  nearly  eomplefed 
'    three  skeletons  of  those  found  at  Montaartres; 
For  they  belong  to  three  kinds  of  annually  oftbe 
same  genus,  but  of  very  different  statnre;  ooe 
only  attaining  the  size  of  a  hare,  the  second  of 
a  hog,  while  the  third  reaches  the  sise  of  tho 
horse.    Those  animals  approached  the  natareif 
the  rhinoceros,  the  hog,  and  the  AmericaB  ta- 
pir, but  were  more  nearly  allied  to  the  litter. 
Being  herbivorous,  as  appears  from  the  ttxAf 
easily  distinguishable  from  those  of  camifonai 
animals,  their  bones  seem  to  have  been  roDcd 
down  by  the  river  to  the  spot  where  tbey  aie 
now  found, 
iheiii.  It  might  be  imagined,  that  there  ii  a  kind  of 

artful  malice,  if  the  expression  may  bepaidonoi^* 
in  the  bosom  of  the  goddess  Natore^  whidi 
allows  human  theory  to  sport  for 
and  then  brings  out  her  stores  for  its 
It  was  long  conceived,  that  fossile  shells 
confined  to  limestone,  and  fossile  bones  to  gfp 
sum,  till  very  lately  most  of  the  sea-shellst  bt^L 
in  the  highest  state  of  preservation  in  a  bed  o( 


and  at  Grignon,  about  four  leagnes  beyond 
ITersailles,  have  also  been  discovered  in  the  gyp- 
nm  of  Montmartre.  Most  of  the  shells  found 
It  Grignon,  some  of  which  retain  their  most  de^ 
icate  spines,  and  even  their  colours,  are  known 
low  to  belong  to  the  South  Sea,  a  portion  of  the 
irand  Ocean  falsely  called  the  Pacific  j  and 
mt  few  to  the  Atlantic,  or  even  the  Mediter- 
ttnean. 

The  various  beautiful  kinds  of  selenite,  or 
srystallised  gypsum,  found  at  Montmartre,  be- 
ong  to  lithology.  The  curious  kind  called  ve- 
^table  selenite,  from  its  resemblance  to  vegeta- 
^DD,  seems  confined  to  Derbyshire. 

,   Aspect  1.    Common  gjpsum,  from  Montmartre. 

Tlie  same,  with  selenite,  often  elegantly  inter- 
spersed with  farinaceous  gypsum. 

The  same,  with  blue  variegated  clay. 

The  same,  in  small  layers  of  marl,  &c.  forming, 
as  it  were,  a  Montmartre  in  miniature. 

The  same,  with  imbedded  ossilites,  or  bones  of 
quadrupeds  and  birds. 

The  same,  with  various  sea-shells ;  a  recent  and 
curious  discovery.  Brongniart  says  that  some  of 
the  marl  beds  contain  cardites,  venerites  or  dioQ- 
ites,  tcllenites,  cerltes  or  screws  (turbinites),  and 

VOL.  I.  S  K 
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e?en  bon«s  of  fish,  and  trunks  of  the  palm-tiML 
Small  pieoes  of  iron-stone  also  appear,  partki^ 
larly  on  that  side  where  the  gypsum  once  bore  a 
prismati6  form,  now  destroyed  by  the  pngnss  of 
the  quarriers,  and  which  probably  araae  6cm  Ibe 
influence  of  that  metal. 

Aspect  2.    Grey  gypsum,  from  Moonl  Cesk 

The  same,  from  Germany. 
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Texture^  compact,  generally 
grained ;  sometimes  fibrous,  even  in 

Hardness,  gypsic.   Fracture,  evi 
scaly.    FVagments,  amorphous,  j         r 

Weight,  carbonose,  sometiHM 

Lustre,  glimmering.    Sometic 
even  in  pretty  thick  pieces ;  oftm 
edges. 

The  colour  is  generally  of  the 
sometimes  slightly  veined  with  grey : 
stalactitic,  it  may  be  veined  with  y< 
brown,  by  ferruginous  infiltratioaa. 
veins  it  may  assume  a  rose  colour. 
Passage,  near  Bristol,  where  it  is 


9t>fi  to  be  polished.  It  mhy  also,  like  that  near 
Kottingliam,  appear  blue  when  held  between 
Hic  eye  and  the  light. 

It  ip  now  proper  to  pass  to  the  consideration 
iSf  that  fine  compact  gypsum  called  alaba.sten 
This  substance,  like  alabastrite,  is  regarded  as 
being  a  sinter,  or  deposition  ;  but  from  gypsous 
I6cks.  Hence  it  is  commonly  found  in  small 
layers,  and  being  rather  soft,  is  used  for  little 
Rtatues  and  ornaments.  Yet  Gmelin,  who  has 
k&nked  it  under  gypsum,  assures  us  that  it  forms 
entire  mountains,  or  at  least  very  large  strata,  in 
Thuringia  and  Siberia*;  but  he  probably  con- 
ftands  it  with  alabastrite,  the  ancient  or  cal- 
j«reous  alabaster.  If,  as  Mr.  Kirwan  asserts, 
UTen  mountains  ofgypsum  are  found  f,  alabaster 
may  fill  prodigious  caverns.  While  Werner  and 
his  disciples  are  perhaps  too  minute  in  lithology 
»nd  metallogy,  they  are  in  petralogy  far  too 
;heoretic  and  general;  but  if  gypsum  be  found, 
IS  they  assert,  in  rocks  distinguishable  by  their 
white  colour,  tbey  must  belong  to  alabaster. 
[n  fact,  what  has  been  styled  primitive  gypsnm, 
particularly  the  cubic  of  Salins,  Mont  Blanc,  is 
the  purest  alabaster;  and  naturalists  ought  to 
attend  to  common  distinctions,  and  the  purposes 

•   Linn,  lid. 
t  Gcolfigiol  Essays,  S38. 
2  K  3 
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of  art  and  utility,  else  the  sapphire  and  the  rabj 
might  be  confounded  with  corindon.  It  may 
seem  particularly  doubtful  whether  the  kind 
called  anydrous  by  the  French  mioermIogisii» 
because  it  contains  no  water  of  crystallisatioih 
can  properly  be  regarded  as  a  sinter^  or  depo- 
sition from  other  beds ;  particularly  that  of  Vol- 
pino»  which  contains  sileK^  and  has  been  ipar- 
ried  for  many  ages.  If  gypsous  alabaster  form 
beds,  which  alternate  with  orsten  and  Iimestoiie» 
it  cannot  be  regarded  as  the  mere  productioii  of 
other  rocks. 

Mr.  Jameson,  who  deserves  to 
with  respect,  upon  account  of  his  *• 

vices  to  mineralogy,  in  treating  c     i 
sum,  observes,  that  ^^it  occuj  \       i 

ash  grey,  passing  into  smoke  grey,         y< 
ish  grey ;"  and  closes  thus,  *'  It  is  <  i 

architecture  and  sculpture,  under 
baster."  Nothing  surely  can  be 
dictory  to  the  common  sense  of  n  i 

Mr.  Werner's  new  and  elegant 
White-stone,  thus  introduced  to  ! 

a  German  Professor,  "  Whii 
grey."    The  ingenious  and  intelligent 
though  a  mere  youth,  gives  a  more  i 
count. 
^^^        "  Gypsous  alabaster  does  not  effervesce 


nitrous  acid ;  it  loses  its  transparency,  Its  lustre, 
and  solidity,  when  exposed  to  fire;  that  is  to 
say,  tliat  it  changes  into  plaster. 

*'  It  is  so  soft  as  to  be  marked  with  the  nail, 
and  yet  it  takes  a  pretty  fine  polish ;  but  it  is 
true  that  the  least  friction  will  destroy  it. 

"  It  is  never  decked  with  lively  colours; 
milk-white  is  its  colour  by  excellence. 

"  Its  transparency  is  sensible,  even  through 
thick  plates. 

"  In  short,  its  fracture  or  internal  aspect  va- 
ries much ;  sometimes  it  presents  a  crystalline 
and  bright  tissue,  sometimes  only  a  laminar  con- 
texture, or  at  other  times  only  a  dull  and  com- 
pact surface. 

"  As  gypsous  alabaster  is  much  oftener  white 
than  calcareous  alabaster,  it  is  to  that  kind  that 
the  old  proverb  should  be  apphed  of  white  as 
alabaxlcr."* 

He  informs  us  that  the  statues  of  the  superb 
mausoleum  of  the  Constable  Lesdiguieres,  in  the 
cathedral  of  Gap,  are  of  gypsous  alabaster,  fr6m 
Boscadoii,  near  Enibrun,  in  the  department  of 
the  Upper  Alps.  It  is  probable  that  those  in 
the  English  cathedrals,  generally  executed  by 
foreign  artists,  are  of  Italian  alabaster.    The 


502  OOKAIN  ▼.      CALCAUIMrf. 

alabaster  of  the  department  of  Mont  Blanc,  of 
the  most  beautiful  white,  sometimes  rmned  with 
grey,  and  receiving  an  exquisite  polish,  is  much 
employed  at  Grenoble,  the  Gratianopdis  of  an- 
tiquity, and   the   chosen  seat  of  Venus  and 
Apollo. 
Aoydnms.        The  alabaster  called  anydrous  is  of  ievetal 
colours,  white,  rose,  grey,  and  even  blue,  wUch 
is  called  celestine,  a  name  now  strictly  bdoag- 
ing  to  a  kind  of  strontian.    The  white  anydrou 
kind  is  also  found  at  Vixil,  near  GrenoUe;  and 
was  used  by  the  Romans,  as  appears  fnmi  tka 
beautiful  mile-stone,  or  rather  coliunny  at  TUi^ 
on  tiie  banks  of  the  Rhone^  which  is  k  kA 
high,  and  erected  in  the  time  of  Aiudiaa*. 

Anydrous  alabaster,  mixed  with  a  coiwdem* 
ble  quantity  of  silex,  forms  the  bardiglio  of  thi 
Italians,  found  near  Vulpino,  fifteoa  lengMi 
from  Milan,  and  employed  in  making  nrlnrnifii 
tables,  and  vases.  It  properly  bekngt  to  Ike 
Diamictonic  Domain,  where  it  is  nme  putim* 
larly  described. 

White  alabaster,  from  DerbysUie. 

With    a  blue  transparency»  fima  NottiiBt 
ham. 

White  alabaster^  from  the  bwer  PymwoL 

t  lb.  479. 
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SOS 


Yellowish  white  alabaster,  from  Lagny,  about 
twenty  miles  from  Paris,  where  it  is  used  for 
Bolumns  and  vases.  It  is  translucent,  and  full  of 
jtde  craclts,  which  however  do  not  affect  its 
Midity. 

Bright  grey  alabaster,  with  green  and  yel- 
owish  spots,  from  the  river  Niso,  in  Sicily  j 
vbich  affords  many  curious  marbles,  and  other 
inbstances. 

•  Gypsous  alabaster,  waved  with  red  and  deep 
fellow  ;  from  Taormina,  in  Sicily  ;  another  re- 
narkable  spot  for  a  variety  of  marbles  and  ser- 
[»entin&s,  some  of  which  were  known  to  the 
Hicients. 

(  Trahsiuccnt  alabaster,  of  a  bright  yellow 
raved  with  white  ^  from  the  isle  of  Gozzo,  near 
^alta. 

Tnivellers  Beldom  observe  whether  a  substanc* 
>e  found  in  such  abundance,  as  to  be  useful  to 
he  arts.  Mence  even  celebrated  cabinets  are, 
n  the  present  confusion  of  the  science,  filled 
vith  specimens  from  little  fragments,  or  boul- 
lers,  and  vein-stones,  which  merely  please  th« 
ye,  and  lead  to  no  solid  purpose  of  utility  or 
cience.  A  final  and  perpetual  division  into  li- 
hology  and  petralogy,  would  obviate  this  anrong 
nany  other  inconveniences. 

Anydrous  alabaster,  from  G^'enoble. 
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MODE  XI.    CHAUL 

Chttieten.  Texture  earthy,  rather  fine^  on  a  hrge  sak 
generally  stratified,  with  interposed  layera  of 
detached  flints  at  regular  intervals.  The  flint  is 
sometimes  schistose  and  continuoos,  as  in  the 
neighbourhood  of  Margate,  and  the  North  Foie- 

land. 

Hardness,  of  conrsp,  cretic.     Frectore,  efO^ 
earthy.    Fragments  amorphous^  blooL 

Weight,  pumicose. 

Lustre,  dull.    Opake. 

The  colour  is  a  dull  white,  proverbialljk 
but,  wanting  the  brightness  of 
never  been  used  to  celebrate  t       c 
beauty.    From  the  decomposition  oi 
of  iron  pyrites,  which  it  often  c  » 

in  parts  assume  a  yellowish  or  gre] 
Sites.  Chalk  not  only  forms  rocky  cl 

regular,  bright,  and  imposing  ctj 

be  said  to  constitute  whole  r  A 

portion  of  the  south  of  England^ 
of  France,  consists  of  chalk ;  which,      I 
shire  and  Kent,  is  often  covered  wii 
and  in  Champagne  affords  a  light  vi\        y 
vine«    It  also  appears  in  the  flat 
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mark ;  while,  in  other  countries,  it  must  rather 
be  regarded  as  a  rare  production.  Tiiis  extent 
of  chaik  in  a  N.  E.  direction,  and  its  absence  in 
the  other  parts  of  the  world,  is  a  most  grand 
■  Uid  singular  geological  fact,  which  does  not 
teem  to  have  invited  deserved  attention. 

Mr.  Jameson's  account  is  so  concise  and 
exact,  that  its  insertion  will  please  the  reader, 

"  1.  This  appears  to  be  one  of  the  newest  of    Jamwonii 
the  floetz  formations,  and  is  nearly  the  last  link 
jof  the  great  limestone  series. 

"  2.  It  is  very  simple;  for  it  contains,  besides 
chalk,  only  a  small  portion  of  flint.  The  flint 
occurs  in  tuberous  shaped  masses,  or  in  the 
fcrm  of  petrifactions  imbedded  in  the  chalk; 
'&nd  sometimes  it  forms  thin  beds,  which  are 
'Wiore  or  less  continuous,  and  alternate  with 
thicker  beds  of  chalk.  It  contains  but  few  pe- 
trifactions, and  these  are  principally  echinites, 
ostracites,  and  belemnites. 

"  3.  It  is  more  or  less  distinctly  stratified. 
Ljke  all  new  formations,  it  contains  but  few 
metalliferous  fossils.  All  that  have  been  hitherto 
found,  are  iron  pyrites  in  smalt  balls,  and  small 
portions  of  iron  ochre. 

"  4.  Very  few  observntions  have  been  hitherto 
made,  with  the  view  of  ascertaining  its  relative 
antiquity.     Its  occurrence  on  the  sea-f  oast,  and 
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its  earthy  aspect^  point  out  the  latmev  of  ili 
formation. 

''  5.  It  occurs  only  in  loir  8ituatioii%  aad  noM 
frequently  on  sea-coasts,  where  it  fonu  ciw* 
siderable  cliffs;  but  when  it  occm  in  inladl 
situations,  it  rises  into  hilb  of  ooniideraUi 
height. 

''  6.  In  England,  it  extends  throng  Wilt- 
shire, Hampshire,  Surry,  Middlesex,  Essex,  and 
Kent;  and  appears  on  the  opposite  coast  sf 
France,  and  stretches  through  the  NetherlndlL 
In  the  Baltic,  it  occurs  in  the  islands  of  ZeihadL 
Moen,  Rugen,  WoUin,  and  Saltholm ;  and  it  CK* 
tends  from  Saltholm  to  the  Swedish  prenBOS 
Schonen.  According  to  Dr.  Steffens^  ths  dsflk 
at  Stevens-klint  in  Zealand,  and  that  of  M(N^ 
rests  upon  an  aggregate  of  nautilites^  seq^ulilMh 
cbamites,  and  corallites/' 
siieiii.  To  the  petrifactions  may  be  added  ?ast  dsv 

composed  ammonites,  as  at  Margate  pscteoilB^ 
large  pinnites,  as  at  Meudon,  near  Psrisi  the 
glossolites  or  glossopetrqe,  called  pdrifiad  piP 
lates,  often  of  a  bright  brown  and  great  beaatj*| 
with  what  are  called  Judaic  stooess  waeatmiff 
spines  of  a  large  sea-urchin,  dioDiteSg  Ice.  ft 
has  been  remarked  that  the  petrifiu:tioQS  in  cfadk 

•  See  Woodwud  and  P.  Tr.  Now  S39. 
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feem  more  ancient  tlian  those  in  many  llme- 
' stones;  and  Bronguiart  has  observed  that  they 
'»re  chiefly  pelastfian.  The  shells  are  often 
'changed  into  flint,  particularly  the  echinites. 
'ipometimes  miaccountahly  the  shell  retains  its 
original  appearance,  and  (yen  lustre  when 
'Iroken;  while  the  interior  is  a  mass  of  soUd 
,fiint,  wliich  has  also  heen  foumt  to  pass  through 
'the  sliell  without  aflectiiig  its  texture,  which 
Qould  not  have  happened  if  the  flint  had  been  in 
A  state  of  fusion  from  heat. 

,  Pntrin  informs  us,  from  Buflfon,  that  a  chnik 
vegion  is  also  found  in  Poland  ;  but  lie  adds  par- 
ticularly in  the  territory  of  Sadki,  where  it  is 
rtoly  found  above  an  iron  mine,  with  beds  of 
inthcr  substances.  This  may  perhaps  he  a  soft 
iffhite  limestone,  like  that  sonietitnes  used  at 
Lyons,  and  wliich  has  also  been  employed  in 
building  the  famous  bridge  of  St.  Esprit  over  the 
Rhono.  Some  regard  this  last  as  a  highly  in- 
durated chalk,  which  may  be  cut  with  a  common  imiuratcd. 
saw,  and  becomes,  like  most  other  stones,  more 
solid  by  exposure  to  the  air,  losing  what  the 
quarriers  call  the  rock  ivat.er. 

There  is,  on  the  other  hand,  a  kind  of  chalk, 
which  may  he  regarded  as  crude  and  iiuperlect, 
often  consisting  merely  of  comminuted  shellsj 
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and  such  are  the  falunes  of  Touraine»  and  other 
parts  of  France. 
Usei.  Its  use,  as  a  manure^  seems  to  have  been  long 

known;  and  the  numerous  chalk-pits  in  Eog- 
land,  sometimes  of  vast  extent,  have  been  dog 
for  this  and  other  purposes.  When  cleared  by 
water  from  foreign  particles,  it  is  allowed  again 
to  condense,  and  sold  under  the  name  of  nUtea- 
ing.  Spanish  white  is  merely  refined  in  this 
manner ;  and  tlie  name  is  arbitrary,  as  it  is  manu- 
factured in  the  north  of  France.  Spanish  white 
not  having  the  poisonous  qualities  of  te^  . 
there  is  room  to  regret  that  it  is  not  br 
more  general  use.    Such  are,  it  is  I, 

chief  consumptions  of  chalk  ;  the  n  i 

is  rather  condemned  at  the  alehoi     i 
also  sold  at  the  shops  for  many      [ 
poses.     In  Woodward's  time,  t      1    i 
cwk  eggs,  generally  carried  chalk  eggs  fr     i  7      ^' 
echinites,  supposed  to  contain  t 
They  were  used  to  correct  sick 
and  other  disorders  of  the  stc         h, 
salted  or  gross  food ;  and  the  a 
would  be  approved  by  the  mode 
especially  if  chalk  contain  11  of  i 
asserted  by  Bouillon  Lagrange  ;  but  ot     * 
mists  have  only  found  about  60  of  1 
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of  carbonic  acid*.    The  chalk-stones  which  ap- 
y  pear  at  the  joints  of  gouty  persons,  and  greatly 

resemble  that  substance,  are  now  said  only  to 
;  consist  of  uric  acid  and  soda. 
(       The  structures  and  aspects  of  chalk,  are  rather 
(  Various  in  minute  parts,  than  in  general  masses  j 

«j  that  an  excess  of  precision  in  this  respect 

fcight,  as  sometimes  happens,  only  introduce 

'erroneous  ideas. 

Chalk,  with  various  shells  j  from  many  parts 

of  England,  France,  and  Denmark. 
The  same,  with  the  shells  in  flint. 
The  same,  with  balls  of  pyrites  divcrgingly 

'Tadiated. 
li  ■ 


I 


MODE  XII.    TUFA. 


Tiie  name  of  calcareous  tufa,  is  most  justly  Descriptioa. 
ap|)Iied  to  a  light  and  porous  rock,  gradually 
formed  and  daily  increasing  by  the  depositions 
of  springs  and  streams  much  impregnated  with 
stony  matter.  It  is,  of  course,  the  newest  of  all 
the  mineral    productions;    and  often    contains 


■  i)a  Ciisn,  |i.  77,  says  ihai  chalk,  called  erita,  from  Crete, 
whin'  h  i-  liiiiml,  ;i-  it  i5,  aiiiniig  oilier  places,  in  ihc  archbishopric 
of  Colo^iii'.  i-  II  oil  for  the  hfanbiirn  and  diarrhoea.  Il  is  also 
rmjii<')i.\l  ill  m.iiiur<:s,  lu  clcmue  nieuils,  and  in  baking  sugan. 
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moss,  grass,  and  other  vegetables.  The  ibnM> 
tion  in  many  instances  is  so  rapid»  tbat  U  ib  ap* 
Very  modern,  plied  to  the  purposes  of  ML  Netts  of  bMb^ 
and  other  small  objects,  are  autjMled  to  fto 
stream ;  and,  when  covered  by  the  depcMtioiit 
are  said  to  be  petrified ;  an  erfoneMi  ideft»  Air 
they  are  merely  clothed  with  tufa.  Sttctk  m  the 
tufa  common  on  the  banks  of  the  TeeS)  ad 
other  rivers  in  the  north  of  Eln^and.  By  ids 
lightness  it  is  well  calculated  for  vanlts  and  rao6 
in  buildings,  where  the  use  <^  wood  wottU  If 
dangerous;  and,  by  its  open  interlrahi  adiiits 
the  mortar,  so  as  to  form  as  it  were  OM  cotewnt 
mass ;  and  it  was  used  by  the  ancients  ia  wmf 
constructions.  The  Pharos,  at  Dover,  is  dncfly 
built  of  tufa,  from  the  north  of  England*. 

But  as  the  Italians  first  used  the  word  hfif 
and  seem  more  generally  to  have  applied  it  to 
volcanic  accretions,  there  is  no  imprepiiety  ia 
extending  it,  as  is  often  done,  to  many  bdie 
and  porous  stones,  evidently  of  recent  Ibrai^ 
coDchitic.  tion.  Thus  the  shelly  tufa  of  GmeKn,  oomH^ 
ing  of  broken  fragments  of  shells,  widi  suid  ml 
gravel,  loosely  joined  by  a  calcareous  cemei^ 
might  perhaps  be  more  properly  classed  hoe 

*  This  tufa  seeming  to  join  subiianoet  iogetlicrp  mm 
the  surgeoni  in  tlic  fracture  of  bona,  aai  oalM 
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lian  among  the  glutenites.  Of  this  stone  the 
lelebrated  temple  of  Jupiter  Olympius  at  Agri- 
centum,  or  Girgenti,  in  the  south  of  Sicily,  was 
Kmstructed,  as  appears  from  the  ruins,  The 
Joarse  limestone  of  Saillancourt,  used  in  build- 
bg  the  beautiful  bridge  at  Neuilly  near  Paris, 
tfso  approaches  to  this  kind. 
'  The  Traverlim,  with  which  the  church  of  St. 
^Bter,  at  Rome,  is  constructed,  is  also  ft  tufa, 
fcily  formed  in  the  waters  of  the  Anio,  now 
Billed  the  Tiverooe. 

A  fine  calcareous  tufa  is  also  formed  in  an-  ormiucctecL-. 
went  aqueducts,  in  like  manner  as  we  see  it 
prery  day  in  our  tea-kettles.  The  ingenious 
Brard  says,  "  Being  in  Languedoc,  towanis  the 
niddle  of  June,  1807, 1  visited  the  great  Roman 
iqueduct,  known  by  the  name  of  Pont  do  Gard: 
[  ascended  into  the  gallery  which  terminates  this 
Sold  monument,  and  in  which,  anciently,  the 
wnter  ran  which  was  conducted  from  Uzes  to 
Nismes  :  1  observed  that  the  sides  and  bottom  of 
this  canal  are  encrusted  with  coarse  tufa,  18 
inches  thick.  In  like  manner  also,  and  what 
has  happened  under  the  eyes  of  the  Parisians, 
when  in  new  modelling  the  garden  of  the  senate, 
there  was  found,  in  digging  the  soil,  canals  j 
ivhich  are  said  to  be  as  ancient  as  the  time  of 
Queen  Blanche,  and  which  brought  tlie  water 
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from  Arcueil  to  Paris ;  and  these  canab  were 
entirely  filled  with  the  same  sediment  wluch 
that  water  deposes,  even  now,  on  the  surfue 
of  all  bodies  on  which  it  remains  a  ceitaia 
time/'* 

Some  establish  a  distinction  between  ta&  and 
sinter ;  that  the  former  is  deposited  in  the  open 
day,  while  the  latter  is  formed  under  gfOfond. 
But  this  seems  arbitrary ;  and  depositions  of  Ae 
purest  alabaster,  or  alabastrite,  may  be  equally 
formed  in  the  open  air,  as  at  the  Baths 

St  Feiippe.  Philip,  in  Tuscany,  where  they  appear  eqnal 
the  most  beautiful  marbles,  being  reoeiTed 
moulds  with  the  heads  of  Roman  E  ^ 

other  objects.    This  ingenious  n 
established  by  Mons.  Vegni.     I    t 
belong  to  lithology ;  and  the        ne  of  ' 
ever  imply  a  coarse  stone  used  in     cl 

Timvertino.       Of  this  kind,  6y  far  the  most  cele 
travertino,  already  mentioned; 
employed,  both  in  ancient  and  m 
the  construction  of  the  most  n       i 
fices  of  the  most  magnificent  city  in  t 
Hence  a  more  particular  account 

•  Brard,  466. 

f  For  example,  the  Coliseo  or  Flavian  amphill 
i.  138,  says  the  Travertiao  ii  of  a  iweet  y 

hardens  by  time* 


interesting,  and  shall  be  given  in  the  words  of  a 
.skilful  observer. 

"  The  Anio  or  Tiverone,  which  descends  from 
,the  Apennines  ofVicovaro  and  Subiaco,  to  the 
cast  of  Rome,  before  reaching  the  plain  where  it 
flinites  with  the  Tiber,  crosses  Tivoli;  a  place 
tCqualiy  known  to  the  learned  and  the  artist,  by- 
its  ancient  monuments  and  its  beautiful  views, 
iWhich  have  employed  the  pencils  of  the  greatest 
■masters.  All  the  land  through  which  the  Anio 
.passes  in  Tivoli,  whether  near  the  great  cascade 
,or  the  smaller  ones,  is  filled  with  masses  of  a 
calcareous  stone,  produced  by  the  deposition  of 
.its  waters.  Sometimes  a  piece  of  rush  or  reed,  or 
.other  vegetable  matter,  is  the  first  point  to  which 
,the  calcareous  earth  begins  to  attach  itself  It 
■generally  deposes  in  concentric  layers,  and  has 
the  hardness  and  fibrous  tissue  of  alabaster. 
These  layers  are  nevertheless  separated  by  a  bed 
of  calcareous  earth,  friable,  yellowish,  and  very- 
fine.  At  the  foot  of  the  mountain  of  Tivoli, 
where  the  Anio  enters  the  plain,  which  extends 
to  Rome,  are  the  quarries  of  travertine.  This 
calcareous  rock  is  disposed  in  horizontal  beds: 
its  colour  is  yellowish  white,  its  grain  earthy, 
fracture  uneven,  and  its  hardness  far  surpasses 
that  of  those  calcareous  masses  produced  by  the 
Anio,  in  the  neighbourhood  of  Tivoli.    Cavities, 

VOL.  I.  St 
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where  the  calcareou  substuice  has  nwwmrt  t 
sparry  grain^  and  stalactitic  fonoB,  ate  fnnfw 
in  travertine.  Sometimes  these  cavities  have 
been  since  filled  hj  a  calcareooa  stabetili^ 
whiter,  of  a  finer  grain  and  harder.  This  is  the 
origin  of  those  white  spots;  the  trgalsrity  of 
which,  has  caused  them  to  be  mistakaa  ht 
rine  bodies  enveloped  in  its  paste, 
contains  no  remains  of  marine  sabfltaaces; 
sometimes  it  affords  fragments  of  vegetables 

^<  It  is  not  doubted  but  travertiiie  oi 
origin  to  the  depositions  of  the  Amo ; 
tions  which,  in  the  plain,  may  hm 
more  solid  and  compact  rock;  becaassil 
rent  was  less  rapid,  and  perhaps  ifa  iralsn 
stagnant  in  several  places.  Not  fur  ftoai  te 
quarry  of  travertine  is  the  SoMSstaia,  sa  caBel 
on  accomit  of  the  great  heat  of  its  waMnb  iriuch 
abound  in  sulphuric  hydrogen  gaSg  ssmI  tatm  a 
considerable  sediment  of  calearcons  aarilflRi  A 
Cardinal  d'Este  caused  the  canal  to  be  A^ 
which  conveys  the  waters  of  the  isks  la  At 
Anio.  The  calcareons  depOBitiom  an  Mhm  is 
abnndanty  that,  if  every  three  yean  ll  nasaH 
cleaned  out,  it  would  be  dosed  iq^ 
standing  its  breadth  and  depth.  The 
which  runs  in  the  canal,  on  meeting  with  Mtf 
msb  or  other  bodies,  covers  them  witt  a 
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talcareoHS  crust,  two  or  three  lines  in  thickness. 
These  incrustations  arc  known  by  the  name  of 
Comfits  of  Tivoli*.  Before  this  passage  was 
npened,  the  overflowings,  to  which  the  lake  is 
mbject,  were  often  so  considerable  that  the  water 
fpread  oi-er  the  neighboaring  groundS)  and 
formed  on  their  surface  a  stony  crust.  The 
ipater  of  the  lake  so  charged  with  calcareous 
earth,  uniting  with  those  of  the  Anio,  in  the 
Goods  which  their  union  must  produce,  have 
Uiemselves  contributed  to  the  formation  of  tra- 
rertine.  I  do  not  think  that  the  Anio  alont 
would  have  been  capable  of  forming  the  quan- 
tity which  is  found  of  that  rock. 

"  Independent  of  the  inimense  quarries  work- 
■d  by  the  ancients,  there  are  besides  others  of 
luch  vast  extent,  that  they  may  supply  the  de- 
mands for  many  ages. 

•  "  Dr.  Vcgni  had  ulablished  there  a  manufacluK  of  bai-relie&, 
ina!i'i;niis  lo  ilMt  which  he  possesses  in  Tuscany,  near  ihe  Balha  of 
3t.  Philip.  Tlie  ingenious  method  by  which  he  forces  the  water  to 
Eonn  ihe  ba^-teUefs  in  a  short  time,  which  bjr  the  exactness  of  the 
lesign  and  the  liardness  of  the  stone,  aie  not  inferior  to  the  originaJv 
is  suiEcicnlly  known  by  the  relations  of  mwt  modern  travellen  la 
Italy. 

"  I  shall  only  add,  that  the  colour,  ^in,  and  hanhien  of  dw 
iloneformcdby  ihcnalcraoftheSoifataraofTiroK,  aaweUattlU 
Qcighbouihood  of  Rome,  which  furnishes  so  many  beautiful  model*, 
itid  likilful  arti^ils,  give  this  manufacture  a  decided  advuilagc  oru 
ihaHif  Tuscany. " 

Sl2 
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<'  The  lake  of  Solfatara  seems  to  haye  gready 
assisted  in  the  formation  of  this  rock.  Its  water, 
charged  with  much  gaz,  explains  by  that  qua- 
lil;y  the  great  number  of  hollows  which  traveitiM 
presents.  It  proves  that  when  the  rock  harden- 
ed, a  gaz  has  at  the  same  time  escaped  in  several 
,  places,  which  has  prevented  the  approzmatioi& 
of  its  parts  which  were  still  soft.  As  often  m 
t];ie  interior  of  a  mass  of  rocks  presents  cavitiesi 
without  any  indication  of  foreign  rabstfmces^ 
which  might  have  opposed  the  union  of  its  part% 
I  conceive  their  origin  may  be  attributed  to  tim 
escape  of  gaz,  at  the  moment  when  the  sab- 
stance  was  passing  from  a  state  of  aoftnesi  to 
solidity,  by  cooling  or  drying. 

'^  From  what  I  have  just  shown,  it  fellows  thit 
travertine,  or  rock  of  Tibur  or  ofTivoli*,  is  a 
carbonate  of  lime,  formed  by  the  depodtioasaf 
the  Anio  and  the  Solfatara  of  Tivoli.  Tht 
Roman  artists  give  the  name  of  travertine  onlf 
to  the  stone  taken  from  the  quarry,  fltmled  at 
the  foot  of  the  mountain  of  Tivoli.  The  Udio* 
legists,  less  slaves  to  locality,  bestow  it  on  alt 
calcareous  rocks  which  possess  the  grain,  tissnc^ 
and  formation  analogous  to  that  of  the  trafCh 
tine  of  Tivoli.      If  the  ancient  and  oKNlat 


*  7J^A'ii»m  of  the 
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Romans  have  employed  this  stone  in  the  most 
noble  structures,  they  have  but  followed  the  ex- 
amples of  other  people  before  them.  The  tem- 
ples of  Pestum,  the  most  ancient  monuments 
that  are  known  after  the  pyramids  of  Egypt, 
were  built  with  a  travertine,  formed  by  the  de- 
position of  waters  which  still  exist  in  that  dis- 
trict. This  stone,  when  long  exposed  to  the 
air,  acquires  a  considerable  degree  of  hardness; 
its  colour  assumes  a  reddish  tinge,  pleasing  to 
the  eye,  and  which  in  no  small  degree  contri- 
butes to  bestow  on  monuments  of  antiquity  that 
majestic  character  which  is  so  striking.  Buch 
justly  observes,  '  that  the  temples  of  ancient, 
the  churches  and  palaces  of  modern,  Rome, 
would  infinitely  have  lost  of  their  grandeur  and 
majesty,  if  the  bold  genius  which  erected  them 
had  not  met  with  such  a  material  as  travertine. 
They  would  have  lost  much  of  their  solidity,  if 
the  formation  of  tufa  had  not  given  rise  to  the 
discovery  of  puzzolana.'  The  chance  which 
collects  in  its  vicinity  the  materials  most  fit  for 
architecture,  travertine,  and  puzzolana,  was  not 
a  little  happy  for  Rome.  The  mortar  or  cement, 
■which  results  from  a  mixture  in  just  proportioQ 
of  that  ferruginous  volcanic  earth  with  lime,  so 
much  surpasses  in  hardness  all  other  known 


518  DOMAIN  V.      CALCAUBODl. 

cementi^  that  the  exportation  of  pnssdana,  liy 
the  Tiber  and  the  Port  of  Ostia,  it  become  i 
little  branch  of  trade/'* 

From  the  preceding  observatione,  it  mighl 
be  understood  that  there  are  at  least  tfarce  difr 
ferent  structures  of  the  calcareous  tafr:  die 
porous,  or  that  of  the  travertine  ;  the  Aeij*  like 
that  of  the  ruins  of  the  temple  of  Jopiter;  mk 
the  tubular,  like  that  of  Grermany,  and  the  aordi 
pf  £nglaod. 

sraucTURS  i.    poaous. 

Travertine,  from  the  ruins  of  Rome, 
The  same,  from  the  quarries  near  Tinfi. 

STBUCTURB  II.      CONCHITIC. 

From  the  rums  of  Agrigentum  or  Gsgenti  I| 
is  found  in  many  other  places,  but  has  esdkd 
little  attention,  being  probably  r^anU  es  e 
coarse  limestone ;  while  its  lax  compootiBa  nfal 
it  to  tliis  mode,  though  Walleriua  anouli  plA^pl 
have  called  it  a  tufaoeous  liipestone. 


•  Brdslakj  iL  s6l.    At  Bioonay  there  ue  hooMi  Wk tf  •  si^ 

eareous  tufa,  contaiDing  fiagmenta  of  limdHpTj  liBBan%  af 
slate;  the  base  being  of  a  lively  brick  led  ocdow^  and 
foccat  with  acidi.    SauN.  §  75S. 


MODE  XIII.     c^Lc^K^avs  intrits.  fi19 

STRUCTUBB  III.     TUBULAB. 

From  the  tower,  or  ancient  pharos,  at  Dover 
Castle. 

The  same,  from  the  banks  of  the  Tees,  and 
other  rivers  in  the  north  of  England. 

The  same,    encrustratiog   various   objects,   as  . 
birds'  nests,  plants,  leaves,  &c. 

MODE  Xm.    CALCAREOUS  INTRTTE. 

This  mode  is  rare,  and  of  little  consequence, 
especially  as  the  stones  are  not  remarkable  for 
beauty,  and  seldom  used  in  the  arts. 

The  most  singular,  is  what  Werner  would  call  Porphyrin*!. 
a  limestone  porphyry ;  being  a  compact  lime- 
stone of  a  reddish  white  colour,  sprinkled  with 
minute  crystals  of  white  felspar.  It  was  disco- 
Tcred  by  Gillet  Laumont,  in  the  mountain  called 
Bonhomme,  in  the  Alps. 

Another  calcareous  intrite  is  a  fine  grained    Marble  of 
limestone,  with  angular  spots  of  calcareous  spar,  ' 

something  resembling  a  porphyry.     It  is  of  a   , 
yellowish  white  colour;  and  bears  the  name«3f 
marble  of  Nonette,  from  a  place  situate  at  the 
confluence  of  the  rivers  AlagDon  and  Allier,  in 
the  department  of  Puy-de-Dome.    There  ii  alaa 
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a  conchitic  marble  found  near  the  same  place ; 
but  the  former  being  more  easily  worked*  if 
preferred  for  chimney-pieces  and  other  objecti, 
according  to  the  information  given  me  byM. 
Lucas,  a  most  obliging  and  inlelligeDt  yoath, 
who  has  published  some  useful  woriu  on  mine^ 
ralogy .  The  father  has  the  care  of  the  oottection 
of  the  Jardin  des  plantes  ;  and  by  bis  respedahki 
character,  and  gentle  manners,  prevented  maoj 
outrages  that  were  offered  to  that  sacred  depositi 
during  the  times  of  anarchy. 


MODE  XIV.    CALCAREOUS  GLUUBKRE. 

This  mode  presents  many  important  obfed^ 
as  the  celebrated  bricias  and  koHanites  in  wu- 
ble,  with  the  calcareous  sandstones^  used  ftr 
various  purposes  of  construction.  It  ftlfak  m 
usual,  under  two  divisionsi  the  lai^gegniaed  tod 
the  small. 


STRUCTURE   I.      LARGE   GRAlKSIli 

Bricias  of  limestone  are  common  at  die 
of  many  calcareous  hills,  but  attract  little 
tion ;  except  in  colour  and  grain,  they  bdo^f  to 
that  noble  mode  called  marble.    A  singular  Uodi 
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described  by  Saussure,  may  suffice.  He  observed 
it  at  the  Col  de  la  Seigne,  near  the  mountain 
-  «f  Bonhomme. 

•i'-  "*  On  this  road  we  find  a  quantity  of  fi-E^ments 
'•f  a  very  singular  calcareous  bricia ;  and  conti- 
Miing  to  ascend,  we  leave  on  the  right,  above  the 
■  path,  the  rocks  from  which  these  fragments  are 
■iJetached.     The  same  bricias  are  again  found  m 
'the  same  situation,  on  the  opposite  slope  of  the 
^£ol  de  la  Seignc,  and  in  the  White  Alley:  but  I 
uhall  describe  them  here,  that  I  may  not  return  to 
viem,     The  paste  of  these  bricias  is  sometimes 
steite,  sometimes  grey ;  and  the  fragments  which 
"  it  Contains,  are   some  white,  some   grey,  others 
broVnish  red,  and  almost  always  of  a  diflferent 
colou-  from  the  paste  which  unites  them.     They 
are  all  of  a  calcareous  nature,  at  least  such  were 
all  thos.^  tliat  I  could  see ;  and  it  is  remarkable 
that  they  have  all  a  lenticular  form  very  much 
flattened,    md   that  they   are   all   placed  irt   the 
direction  ol  the  plates  of  the  rock :  one  would 
say,  on  sccng  them,  that  they  had  all  been  com- 
pressed and  bruised  in  the  same  direction.     This 
same  stone  is  mixed  with  mica,  especially  in  the 
interstices  of  the  layers,  and  between  the  frag- 
ments and  the  paste  which  unites  them ;  but  no 
mica  is  observed  in  the  fragments  themselves. 
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Infiltiations  of  quartz  are  also  found  in  tfaeae  hi* 
cia3.  This  rock  is  cut  by  frequent  fisiuiei,  p» 
pendicular  to  the  planes  of  the  beds.  It  is  pa^ 
bly  seen,  that  these  clefts  have  been  Ibnned  bjtb 
unequal  subsidence  of  the  beds,  and  not  fay  • 
spontaneous  retreat :  for  the  pieoai,  or  fiirajfi 
frngaaenU,  are  all  divided,  and  dJatinBifty  cot  bf 
these  fissures ;  while  in  the  natural  divisions  oClki 
beds,  these  same  fragments  are  entire*  and  JM^ 
jecting  from  the  surface.  The  nodules  of  qwvt^ 
and  the  several  crystals  which  acliisti 
present  the  same  phenomenon ;  and  die  same 
sequence  may  be  drawn  from  it;  tbqf  aie  difidsi 
in  the  clefts,  and  whole  in  the  sepantioas  af  Ifal 
layers. 

^^  Although  these  flattened  fragmentt^  as  I  km 
said,  afford,  at  first  sigjiit,  the  idea  of  oompnan^ 
yet  I  cannot  admit  it;  no  other  vertigB  of  lUi 
compression  being  observable:  I  should  nihv 
imagine  that  these  fragments  have  betaqpd  I* 
very  thin  layers,  which  have  been  rounded 
the  waters,  by  rolling  and  friction ;  that 
when  they  have  been  successively 
and  lodged  by  the  waters,  they  have  taken  Ihl 
horizontal  position  that  their  we^t  "iipfltfrf  M 
them;  and  that  afterwards  the  elements  of  Ai 
calcareous  stone  which  forms  the  base  of  Iki 


. « 
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Wrf>>  •"(!  which  wa3  deposited  at  the  same  time, 

Im^  fUtemately  with  them,  have  enclosed  and  kept 

l^fPI  io  timt  position."* 

li^rbe  iiasdfiuk  of  the  Swiss  is  a  bricia,  with  a 

pdp^recus   cement ;    the   fragments  seem  to  be 

pIlPQipnly  siliceous  ;  but  Mr.  Jameson  says  tliat  A 

|jpd,  wholly  calcareouH,  is  found  in  fiavaria;  itu 

'ilMBpaUe  of  polish. 

%  It  u  singulai-  tiiat  no  bricia  can  be  clearly  and 

pftAtively  assigned   to  the  times  of  ancient  art. 

PfrixT  infoinis  us,  that  the  Italians    apply  tiie 

.(lOffl  bricia  to  any  n^arbie,  which  has  spots  that 

ggB  clear  and  distinct ;  while  it  ought  to  be  con* 

flpfid  to  real  biicias,  consisting  of  fragments  joined 

^  a  calcareous  cement. 

•    The  bricia  which  seems  to  have  tlie  best  claim  AmcwbricM. 

to  antiquity,  is  that  caiied  the  AA-ican,  which,  mi 

a  black   ground,  presents  large  fragments  of  a 

whitish  grey,  of  a  deep  red,  or  of  a  dull  purple. 

Of  this  marble  there  is  a  large  column  in  the 

Napoleon   museum ;    but  the   name   of  African 

eeems  to  have  been  bestowed  merely  on  account  of 

its  black  ground ;  for  it  is  not  mentioned  by  any 

ancient  autlior,  and,  if  known  to  antiquity,  was 

probably  Grecian  ;  perhaps  the  Chian,  with  spot^ 

of  many  colours  on  a  black  ground.     As  the  walls 
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of  their  city  were  built  with  this  marble,  the  « 
tion  might  perhaps  still  be  settled  by  a  kara 
traveller.     When  they  showed  them  in  a  b 
manner  to  Cicero,  his  dry  sarcasm,       their  g 
pride  and  small  domain,  was,  "  1 1 
mired  them  more,  if  they  had  been  b 
vertine."    After  all,  this  marble  may  pe  be 

Italian ;  for  Ferber  informs  us  that  the  : 
is  still  found  at  Seravezza,  on  the  oppo  sf 

the  mountain  to  Carrara,   which  is  also 
Africano^  and  employed  instead  of  t      a 
The  names,  imposed  by  the  ignorant 
ed  dealers  and  artists,  deserve  no  credit; 
intelligent  traveller  must  study  the  i  I 

undoubted  remains  of  antiquity,  ^ 

those  which  continued  in  general  es 
use  for  many  centuries,  as  the  1 
Phrygian,  the  Numidian,  and  the 
Egyptian. 

No  other  bricia  appears  in  Ferbei 
Antiqae.    the  aucicut  marblcs  of  Rome  ;  but  aone         i 
are  styled  antique,  probably  only  on 
their  beauty.     Such  are  the  rose  b; 
a  base  of  bright  red,  is  enriched        i  lit 
rose  and  black,  with  larger  ones 

*  Da  Costa,  p.  21],  positively  informi  in  that 
with  red  and  white  spots,  is  Italian,  though  cillcd  Afii 
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phite  ;  tliat  called  arlequino,  which  on  a  pale  yel- 
o*v,  presents  many  fragments  of  various  colours, 
"esembling  the  beautiful  bricia  of  Aix,  but  with 
nore  splendour ;  the  chocolate  brown,  with  little 
angular  fragments  of  white ;  and  the  white  with 
red  fragments.  What  is  called  the  grand  antique, 
is  composed  of  large  fragments  of  black  in  a  wliite 
cement*.  The  French  apply  the  name,  violet,  to 
^  bricia,  which,  on  a  ground  of  pale  brown,  pre- 
lents  frugments  of  Hlac  and  of  wliite.  One  of  the 
violet  bricias,  described  by  Brard,  is  of  a  yellowish 
green ;  and  presents  white,  green,  violet,  red,  and 
orange  spots :  but  our  author  does  not  seem  care- 
blly  to  distinguish  between  Italian  britia3,  which 
we  often  merely  spotted,  and  the  real  bricias, 
which  are  composed  of  fragments. 

Among  the  bricias  of  modern  Italy,  may  be 
qaentioned  what  tiie  French  also  call  violet-bricia, 
being  merely  of  a  reddisli  brown,  with  white  veins; 
that  of  Brentonico  with  large  yellow,  grey,  and 
rose  spots ;  tliat  of  Bergamo,  of  black  and  grey  in 
a  greenish  cement ;  and  that  of  Alcamo,  in  Sicily, 
of  a  bright  grey  with  rose  spots.  The  territories 
of  Verona  and  Trent  yield  a  beautiful  bricia  of 
pale  red,  crimson,  and  bluish  fragments  in  a  red 
cement.     Spain  boasts  the  bricia  of  Riela,  in  Ar- 


Mgon,  of  a  reddish  yeUow  with  fiagiUemi  flf 
black ;  and  those  of  Vatooda,  of  a  pde  yeOov. 
That  of  Old  Castile  is  macfa  «Dplo|j^  at  P»K 
being  of  a  bright  red,  dotted  with  jiXlom  ai 
black,  and  enclosing  fragments  of  a  pale  jeUoar 
brick  red,  deep  brown,  and  blackish  pc^*  II19 
are  rather  round,  so  that  it  mi^  be  cdM  a 
pudding-stone,  if  this  division  it'ere  iiatnnl;  ht 
in  the  origuial  and  beautiful  pudtiog-stnaa  of 
England,  whose  name  has  paased  inia  iB  Im* 
guages,  the  small  pebbles  are  often  angilMi 
which,  with  many  other  instaneeg,  dKms  in  4b^ 
sion  is  unnecessary. 

No  bricia  worth  mention, 
bave  been  discovered  in  the  Britkb 
fnoct.  France  presents  a  beautiful  aaarfcia  of  iiliP 
ir%^.  scription,  very  common  at  Pinis.  Tht  §mmi  b, 
in  some  pieces,  of  a  pale  browtdsh  red,  fti 
of  a  straw  colour ;  and  is  itself  tUMf 
of  veiy  small  fragments  of  the 
the  larger,  which  are  of  all  shapea,  ad 
an  inch  to  two  or  three  inches  in 
spots  are  generally  of  a  light  bimn^  ar 
colour,  and  are  interspersed  witfi 
of  a  slate  blue  and  pale  red,  with  oAtn  of  al|^ 


*  The  celebrated  brocaigih,  or  doth  of  gold  of  CMni^blT 

BOiue  regarded  as  a  bricia* 
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0ty  Utd  dull  white :  a  striking  siiigulaxity  is,  that 
|he  lai^  brown  spots  have  sometimes  red  edges, 
Md-tn  oval  or  triangular  spot  of  light  grey  will 
pR*s  a  red  spot  of  the  same  shape  in  the  centre ; 
pV  that  the  very  fragments  would  seem  to  be  of 
'iMginal  crystallisation,  which  has  been  moditicd, 
jir  rather  disturbed,  by  some  violent  cause,  at  a 
jlltoticular  period  of  its  progress.  This  singular 
Ikarble  might,  M-ith  the  English  kollaxiite,  form 
^  cabinet  of  study  for  the  geologist;  for  the 
pj^pearance  of  both  is  utterly  irreconcileable  witb 
l^eceived  opinions.  As  sand  is  now  allowed  to  be 
4rfkeo  a  product  of  original  crystallisation,  so  peb- 
iUea,  which  are  only  a  larger  sand,  must  in  the 
#»Uanite,  and  may  in  this  calcareous  rock,  be  of 
Jifiginal  foriiiation,  and  afterwards  agglutinated 
by  a  resumed  progress  of  the  proccM. 

This  singular  bricia  is  at  Paris  called  briche 
tCAkppe,  as  if  it  came  from  Aleppo  in  Syria;  but 
M.  Brongniart  informs  us  that  this  is  a  corrup- 
tion, and  that  it  should  be  called  d'Alet,  from  a 
place  about  a  league  from  Aix  ;  yet  he  describes 
it  as  red,  black,  and  grey,  which  must  be  quite  a 
difterent  sort.  Brard,  who  has  treated  the  Freacfa 
marbles  ^^ith  great  care,  says,  that  the  bricia 
sometimes  called  of  Aleppo,  and  sometimes  of 
Alet,  by  the  marble-cutters  of  Paris,  is  the  antique 
violet  bricia,  which  has  been  already  mentioned ; 


I 
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but  none  of  his  descriptions  in  the  least  correspond 
with  that  under  view* ;  and  it  is  with  regret  liwt 
on  this  and  many  other  occasions,  the  praise  of 
accuracy,  though  it  ought  to  form  the  chief  ambi- 
tion of  such  a  work,  must  be  witliheld.     It  is  also 
surprising  that  he  did  not  leam,  from  Brongniarti 
that  the  bricia  of  Aix,  which  he  ooiapires  with 
the  ArkquinOj  must  be  the  saaie  with  that  oC  Alet 
in  tlie  vicinity  of  that  town.     His  description  of 
Of  Aix.     the  bricia  of  Aix,  in  fact,  corresponds  with  As 
present,  as  presenting  grey,  browo,  and  red  qMl% 
on  a  yellowish  base.     The  same  remark 
tend  to  his  bricia  of  Marseilles,  which      r 
with  white,  grey,  and  brown  fragoients ; 
he  adds,  is  much  used  and  highly 
Paris ;  where  it  is  unaccountably  <        i 
Memphis.  -  It  is  surprising  that 
has  described  Aix  and  its  vicinity^ 
cated  tlus  singular  marble,  which 
of  his  attention  in  every  point  of  view, 
or  Ey^iicn.      Another  singular  French  mar 

stone  of  Eygliers  above  Mont  Dau 
right  bank  of  the  river  Guyl.     Tl     is  c 
of  pebbles  chiefly  white,  grey,  and  y 
by  a  reddish  cement,  and  receives  t 
Beautiful  tables  of  this  marble  i 

•  P.  341. 
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Crenoble;  and  inspection  must  verify  whether  the 
pebbles  have  been  rounded  by  iriction,  or  the 
^((faole  be  -an  original  rock  of  a  particular  crystal- 
lisation. 

",  Another  marble,  called  a  violet  bricia  by  the 
■Ranch,  comes  from  Seix  and  other  places  in  the 
oepartment  of  Arri^ge,  which  is  particularly  rich 
|lK  beautiful  marbles.  It  is  a  coarse  brown,  spot- 
fled  with  lilac  and  white.  That  of  St.  Homaine,  in 
^fee  department  of  Cote  d'Or,  so  styled  from  the 
Excellent  wines  of  Burgundy,  is  of  a  brick  red 
•witti  angular  fragments  of  yellow.  Doulers,  in 
Ab  department  of  the  North,  presents  a  bricia  of 
■lany  fragments,  ash  colour,  white,  and  reddish. 
^SHiat  styled  of  the  Pyrenees,  is  of  a  brownish  red, 
4vith  black,  grey,  and  red  fragments,  and  has  con- 
siderable reputation. 

Of  the  common  kind,  Saussure  has  observed 
the  following  examples : 

The  mountain  near  Vevey  is  composed  of  coarse 
pudding-stone,  the  rounded  flints  being  united  by 
sand,  and  this  sand  by  a  calcareous  gluten,  which, 
in  the  rents  and  intervals  of  the  beds,  assumes  the 
form  of  spar. 

The  pudding-stone  of  which  Mount  Rigi  is 
composed,  consists  chiefly  of  red  clay  pebbles,  so 
soft  as  to  be  aftected  by  rain  water,  and  united  by 
a  calcareous  gluten. 

VOL.  r.  2  m 
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A  pudding-stone  of  fragments  of  Uack  hom- 
stein  in  a  gluten  of  clay,  iron,  and  lime*. 

The  chief  specimens  have  been  already  ndi- 
cated. 

8TRUCTURB  II.      SMALL  OftAnm. 

Calcareoas  sandstones  are  re^urded  aa  nwnn* 
That  of  Fontainebleau,  which  is  oommooly  rec- 
koned  calcareous,  does  not,  by  Braiiguait*8  ac- 
count, always  effervesce  with  the  mtrous  add; 
but  only  that  of  two  quarries,  BeUecr 
mours,  in  which  the  curious  crystals 
The  others  afford  siliceous  i     ic 

The  sandstones  which  ;    »    it  z 
colours,  and  dendritic  deiin  a^ 

chiefly  argillaceous,  the  clay  oemeat 
pregnated  with  iron.    Calcareous. 
alternates  with  limestone,  and  is  i 
8ites.      to  the  same  formation.    It  is  the  i  i 

all  the  sandstones,  and  forms  long  < 
from  Osnabruck  down  to  Hessia, 
Rhine.    It  also  constitutes  the  '  I 

ton  of  Berne,  and  rises  into  o 
tains  in  the  south  of  France,  par  j 

Caume,  on  the  north  of  Toulon, 

•  §  logo,  1941,  iM». 
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of  alternate    beds  of  litneatone   and   calcareous 
sandstone*. 

Accordmg  to  Patrin,  the  sMidstone  of  Fontwne-  ' 
bleau  is  ahvays  a  calcareous  glutenite ;  but  when 
he  praises  its  utility  at  Pai-is,  where  it  is  employed 
m  paving  the  streets,  he  forgets  that  it  wears  out 
in  three  years ;  while  granite  might  be  had  from 
Cherbourg,  which  would  last  thirty.  This  cele- 
brated sandstone  soaietiines  forms  regular  beds, 
and  sometimes  only  appears  in  blocks,  dispersed 
in  heaps  of  pure  quaitzy  sand,  upon  which  the 
gluten  does  not  seem  to  have  acted.  For  Romjf 
de  Lisle  has  long  since  remarked,  that  such  sand 
is  often  a  pure  homogenous  production  of  nature, 
which  must  not  be  confounded  with  those  pro- 
ceeding from  decompositionf.  The  formaticm  o£ 
this  stone  seems  illustrated  by  the  noted  crystals, 
■which,  though  composed  of  quartzose  sand,  as-' 
same  the  rhomboidai  form  of  calcareous  sparj 
and  some  even  present  crystals  of  a  beautiful  yel- 
low sptir,  quite  transparent.  Perhaps  it  was  in  a 
different  quarry,  that  Lassone  made  the  singular 
remark,  that  the  new  surface,  at  the  end  of  some 

*  Patrin,  iii,  3S4.  He  seems  Bingular  in  his  opinion  that  the 
builtling  stone  usal  at  Paris  is  a  caicareout  sandstone,  while  all 
others  regard  it  as  a  kouile.  See  Brongniarl,  art.  SiotUon.  i.  804. 
It  is  the  chaux  cattonaUe  grotarre  of  Haay. 

t  ii-  ft*-  ^  .         . 
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months,  was  covered  with  a  glassy  crust  of  a  siS* 
ceous  nature,  arising  from  some  lapideoos  yact, 
which  remains,  as  before  observed,  among  the 
secrete  of  nature ;  because  stones  have  never  beta 
analysed  in  their  original  state. 

Even  Mr.  Kirwan  has  little  enlarged  apoo  the 
calcareous  sandstobes.  Mr.  Jameson  fau,  a» 
usual,  employed  much  labour  in  illustrating  tiir 
different  formations ;  but  he  has  not  drawn  a  pn^ 
cise  line  of  distinction  between  the  different  kinds; 
as  it  is  probable,  however,  that  liis  third  lima- 
tion  is  chiefly  a  calcareous  glutenite,  the  feUowiy 
curious  observations  well  deserve  a  place 
In  cohmrni.       '^  No  rock  presents  a  greater  variety  of 

nal  appearance  than  this  sandstone:  Its  vaBejf 
are  deep,  rocky,  and  romantic ;  its  hiUs  coniali 
steep,  and  cliffy ;  and  it  often  presents  grand  oh 
lossal  pillars  and  masses,  which,  from  thdr  noB- 
ber  and  variety  of  their  shape,  form  most 
rocky  scenes.  These  hills,  pillars,  and 
often  reach  a  considerable  height ;  but  tfaor 
mits  are  all  nearly  on  the  same  leveL  One  of  lit 
most  striking  appearances  of  this  kind  is  it  Aden 
bach,  in  Bohemia.  There  wc  observe  numberiea 
cones,  pyramids^  and  pillars,  sometimes  isMdlt 
sometimes  joined  together,  and  from  two  to  ttne 
hundred  feet  high,  spreading  over  a  coosidmbia 
tract  of  country.     In  other  places,  cavemi  or 
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408  appear,  from  which  there  issue  many 
MnB,  that  give  rise  to  waterfalls,  and  thus  in- 
ae  the  beauty  of  this  striking  scene.     Ttese  I 

ms  are  wide  at  the  mouth,  but  become  very 
ow  towards  their  further  extremity,  and  are 
atdly  very  short.  This  form  shows  that  they 
their  existence  to  external  agents,  particularly 
a".     A  more  near  examination  discovers  that  ' 

seams  of  the  strata  of  the  different  isolated 
ses  correspond  to  each  other ;  which  renders  *, 

robable  tliat  all  these  cones,  pyramids,  and  ! 

ITS,  have  been  formerly  united ;  and  that  the  i' 

>endicular  rents  or  fissures  have  given  rise  to  j 

disunion,  «hich  has  been  afterwards  increased  | 

he  action  of  the  air,  and  by  the  water  carrying  't 

y  the  softer  or  more  loosely  aggregated  parts 
he  sandstone,  and  leaving  the  harder  parts  in 
e  various  forms.  A  simitar  appearance  of 
Istone  occurs  near  Tunis,  and,  from  its  striking 
mblance  to  ruins,  is  described  as  the  remains 
great  city,  by  some  travellers  who  saw  if  at  a 
ince.  In  the  land  of  the  Namaquas,  in 
;hern  Africa,  and  on  the  hanks  of  the  Wolga, 
e  are  similar  appearances."*  This  gluteoite 
',  however,  be  argillaceous. 


Geognosy.  iCl.     Soulavit,  tome  i.  giveia  print  of  Kjiwecfl* 
us  oiliiiiiiis  3t  Riioiis,  on  the  livcr  Aideche. 
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•  Id  his  edition  of  Linnsas^  GmeUn  1ms 
various  minute  substances,  while  he  ought  to 
b^un  this  genus  with  hb  sixteenth 
most  impcnrtant,  being  the  Skadrum^ 
he  says  in  architecture*.  The.  y/mtrnkk  Wilt 
lerius  has  with  more  judgement, 
scribed  the  quadrumj  so  caUed,  mht 
cause  it  often  rises  in  square  fomur  /He. 
blishes  its  calcareous  nature;  and  s^ 
of  great  use  in  architecture.  He 
^hite,  the  yellow,  the  grey,  arid  the  fled,  ilai  hWif 
bemg  from  Shropshire.  Pott^  Vogd, 
at  first  supposed  this  stone  t^ 
tareous,  and  even  the  sand  may  in 
eareous;  but  in  general,  upon 
fragment  in  the  nitrous  add^  the  quefUy 
become  yisiblfe  or  tai^ble.  A  oaeAd 
tion  is,  that  the  nearer  to  the  aea  ik.ii 
the  less  it  will  withstand  the 
aaline  particles  attract  the  humidity^ 
frost  expands  and  splits  die  ftcme.  b 
if  konite  be  accidentally  moistened  iritti 
)t  will  be  subject  to  decHy.  -       /    ■ : a  j.  :f 

In  the  passage  of  Fours,  near  tfieiMHiditf 

*  He  ranks  it  amcmg  the  caikutom,  tlioiii^  bj  hm 
nqst  be  argillaceous.    The  cement  ii»  horn 
or  a  mixture  of  lime  tod  cky. 
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Bonhomme,  Sau3sure  observed  a  remarkable  sand- 
stone, which  he  thus  describes  : 

"  All  the  beds  of  sandstone  observed  on  this 
mountain  do  not  contain  rolled  pebbles ;  there 
being  irregular  alternations  of  beds  of  pure  sand- 
stone, and  beds  mixed  with  pebbles.  The  nioat 
elevated  contain  none.  The  higliest  of  those 
which  contain  any,  is  a  continued  bed  of  a  foot  in 
thickness,  and  which  rises  30  degrees  to  the 
N.  W. 

"  Some  of  these  beds,  filled  with  pebbles,  pre- 
sent a  very  remarkable  singularity:  on  their  ex- 
ternal surface  exposed  to  the  air,  is  observed  a 
kind  of  network  formed  of  black  and  saliant  veins, 
two  or  three  inches  above  the  surface  of  the  rock  ; 
the  meshes  of  this  net  are  sometimes  irregular ; 
but  for  tlie  niu^t  part  they  are  oblique-angled 
quadrilaterals,  whose  sides  are  eight  or  ten  inches 
long.  As  tliese  rocks  have  all  a  tendency  to  split 
in  rhomboids,  it  seems  that  there  have  been  for- 
merly clefts,  which  divided  the  beds  in  parts  of 
this  form ;  and  that  these  clefts  have  been  filled 
by  saiul,  which  has  been  cemented  by  a  fer- 
ruginous juice  :  this  solid  gluten  has  made  these 
parts  hardtr  than  the  rest  of  the  rock;  and  when 
the  injuries  of  the  air  have  attacked  the  surface  of 
these  beds,  the  meshes  of  the  net  have  remained 
protuberant. 
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^'  The  rounded  pebbles,  which  have  ben  long 
exposed  to  the  air,  have  also  outwardly  aasnmed  t 
blackish  ferruginous  tint ;  but  those  wliidi  are  still 
enclosed  in  the  beds  of  sandstone  Ixawe,  like  tfaM^ 
a  yellowish  colour.  I  found  none  iq  it  wUeH 
were  not  of  a  primitive  nature ;  and  tiie  most  part 
were  of  a  very  hard  grey  or  reddish  fUspv,  tod 
confusedly  crystallised.  They  are  then  rtnes 
which  do  not  naturally  possess  a  roiinded  ism^' 
and  which  consequently  only  receive  that  tfaef 
have  here,  by  rolling  and  the  fricticMi  ai  the 
waters, 

''  All  these  sandstones  eflervesce  with  acidk; 
but  the  ferruginous  parts  of  the  net  modi  km 
than  the  base  itself.  In  like  manner,  if  the  nnd- 
stones  which  contain  pebbles,  and  those  wUdi  di 
not,  are  compared,  in  the  former  will  be  finai 
more  calcareous  gluten,  their  cobaeace  hm^ 
much  more  diminished  by  acids.  On  tbe  ntj 
summit  of  the  mountain  these  sandsbnei  «e  co- 
vered by  a  grey  shining  slate,  which 
the  air ;  and  descending  from  this 
on  the  N.  £.,  on  the  opposite  side  to  the 
of  Fours,  beds  of  sandstone  will  be 
^actly  similar,  and  which  there  divide  of  iheoMta 
in  small  parallelopiped  fragments."^ 

•  §780. 


^  t  .»   V     '  ■  -- 
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Saassure  also  gives  numerous  other  examples  of 
Idcareous  sandstones. 

Near  Vaucluse,  §  1545,  are  beds  of  sandstone,   of  Vaueluse. 
omposed  of  angular   and   round   fragments   of 
itUisparent  whiti-   quartz,    and   of  yellowish   or 
reenish  steatite,  scmitrangparent,  in  a  calcareous 
hiten. 

A  sajidstone,  §  1564,  of  a  red  wine  colour,  in- 
lining  to  violet,  very  fine,  and  spangled  with  cal- 
Rreous  spar.  It  makes  a  warm  effervescence 
nth  the  nitrous  acid,  leaving  a  sand  of  white 
uartz,  and  some  grains  of  felspar. 

A  sandstone,  §  1487,  composed  of  grains  of 
uartz,  and  a  kind  of  red  ochre,  in  a  calcareous 
ement 

The  sandstone  of  Voisy,  ^  304,  consists  of 
uartzy  sand^  uiiiigled  with  a  little  clay,  and 
mall  specks  of  mica,  all  united  by  a  calcareous 
luten,  ivliich  sometimes  assumes  the  form  of 
[lar  in  the  interstices  of  the  beds. 

"  I  have  seen  myself,"  says  this  accurate  R*c*iii 
uthor,  ^  305,  "  on  the  shores  of  tlie  Mediter- 
meun,  near  Messina,  and  the  noted  Gulph  of 
'harybdis,  sands  which  are  moveable,  when  the 
avcs  heap  them  on  the  shore ;  but  which,  by 
leans  of  a  calcareous  juice  which  the  sea  infil- 
ates  at  that  spot,  harden  gradually,  so  as  to  serve 
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for  mill-stones.  This  fietct  is  well  known  at 
Messina ;  and  stones  are  incessantly  taken  from 
the  shore,  without  their  being  exhausted  or  the 
spot  being  lowered.  The  waves  throw  fresh  sand 
into  the  vacancies ;  and,  in  a  few  years,  this  sand 
becomes  so  agglutinated,  that  the  stones  of  new 
formation  cannot  be  dbtinguished  from  the  an- 
cient** 

In  §  583,  Saussure  mentk>ns  rocks^  consisting  of 
alternate  layers  of  limestone  and  calcareous  sand- 
stone, in  the  mountain  of  Buet.  In  the  same 
mountain  there  is  a  pudding-stone^  composed  of 
fragments  of  grey  and  reddish  quartz,  reddish 
felspar,  and  little  yellow  pyrites,  united  by  a  cal- 
careous  cement. 

The  molasse  of  Geneva  is  a  sandstone  iritfi  a 
calcareous  cement,  and  a  mixl 
soft  and  imnuf^    XhQt  of  Xai 
hardest  ^^4HP'ii^''^t  is  (tf  a  beauktfrd 
ing  to  blu|p^')^calcaregus  ^tpetfy\ 
tain  of  VOTons,^M|^  leag)!^^ 
consists  of  calcareou^lianSskine^j 

Calcareous  sandstone,  fron\'  Font 

The  same,  froni  Livonia. 

The  same,  from  Gothland,  Sweden. 

*  Sauas.  §6l|  I100»S73« 
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The  same,  from  Swisserland. 
The  same,  with  limestone,  from  the  south  of 
Brance,  and  various  countries. 
:  The  same,  in  red  and  white  layers,  from  Nor- 
•ay. 

\  The  same,  of  a  brownish  red  with  silvery  mica, 
fcom  Metz.  That  city  is  chletly  built  with  this 
■tone. 


T\7  YT^Moa 
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CAXBOM. 

The  name  Carbon  is  not  the  motkhtpfft 
as  it  arises  from  charcoal,  an  artificial  suk 
stance,  while  carbon  is  now  veil  kaon  It 
be  an  original  element,  which  exists  in  Ab 
purest  state  in  the  diamond,  and  crfeB 
into  the  composition  of  siderite^  j 


1 


he  most  ancient  of  all  the  rocks.  Cbar- 
»a]  is  now  regarded  as  a  mixture  of  car- 
ion  and  hydrogen.  By  combustion  it  is  caibouc  kjil 
JOnverted  into  carbonic  acid  gas,  formerly 
mlled  fixed  air,  or  aerial  acid ;  ^vtience 
Jfoie  ^mtera  have  used  the  epithet  aerated 
une,  barytes,  &c.  for  what  are  now  called 
arbonatea  of  lime,  barytes,  and  the  like, 
[he  discovery  of  this  new  air  by  Dr.  Black, 
ed  to  wonderful  improvements  and  a  total 
enovation  of  chemistry,  which  in  its  pre- 
fent  form  has  been  called  pneumatic,  irom 
ts  spiritual  foundations.  It  is  indeed  re« 
oarkable,  that  the  profoundest  study,  and 
be  most  patient  oxperiments,  should  cod- 
uct  us  from  matter  to  spirit ;  and  thence 
ly  a  natural  gradation  of  thoqlg^  to  that 
letfabie  spirit,  the  CreatiM^  o£^he  uni- 
ersc.  ;j,T-  : 

The  carbonic  acid  gas,  more  briefly  calU 
d  carbonic  acid,  forms  a  constituent  part 
f  the  atmosphere,  in  the  proportion  of 
bout  1,  in  the  300,  while  the  remainder 
onsists  of  about  77  of  nitrogen  and  22  of 
xygen  gas.     Combined  with  the  earths,  it 
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forms  carbonates :  and  that  widely  extend* 
*  ^>  ed  substance  called  limestone,  which  is 

often  primeval,  is  a  carbonate  of  lime. 

Carbon  itself  not  only  appears  in  the 
purest  state  in  the  diamond ;  but  fiums 
the  preponderant  part,  sometimes  even  90 
in  100  of  the  substances  now  under  iriew, 
and  which  have  therefore  been  called  at* 
bonaceous.    They  not  only  enter  into  dw 
composition  of  rocks,  and  some  even  of  tte 
primitive,  but  form  rocks  themsdvea^  « 
coal  has  been  found  in  nmsses  of  8Q  or  90 
feet  in  thickness.    The  tririal  name  of  sen* 
coal,  arising  from  its  importation  at  Lon* 
don,  might  therefore  weU  be  exdiai^ed  ki 
tiiat  of  rock-<:oal,   as  we  say  roek-sA 
Some  might,  perhaps,  prefer  the  Gemtii 
Bergirts.    appellation    of    bergartSj    implying^  anb* 
stances  of  whatever  kind  whidi  enter  ialo 
the  composition   of  mountains ;  or  fte 
QeMtTomet.  Greek  geostromtSj  proposed  by  I 
denote  the  strata  of  the  earth.     ] 
conchitic  beds  of  limestone,    sodie 
more  recent  than  coal  itsetf,  t 
in  thin  strata,  universally  assume  t 


more  than. once  observed  that  the  division 
of  mineralogy  into  three  quite  distinct  and 
separate  provinces,  metallogy,  litho- 
LOGY,  and  PETKALOGY,  would  be  of  the 
utmost  importance  to  the  progress,  illustrar 
tion,  and  utility  of  the  science ;  each  of 
theni  being  amply  sufficient  for  the  life  and 
labours  of  one  roan  ;  and,  in  this  case*  the 
subjects  under  view  could  not  be  allotted 
|to  any  other  grand  division. 
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MODE  I.    GRAPHTTB. 

caancten.       TextuFCj  fine  grained,  but  sometimei  coon^ 
schistose. 

Hardness,  cretic.  Fracture  scaly  foliated,  tome- 
times  slaty  and  uneven,  sometimes  rather  con- 
choidal.    Fragments  amorphous,  mtber  sharp. 

Weight,  carbonose. 

Lustre,  metallic.    Opake. 

Colour,  somewhat  leaden,  which  occiaoMJ 
the  vulgar,  but  very  improper,  name  of  bhcfc 
lead. 

When  pure,  it  usually  contains  about  90  puts 
oxyd  of  carbon,  with  10  of  iron  i  but  the  fbmgi 
kinds  are  often  contaminated  with  large  miztniei 
of  argil  and  silex,  which  renders  them  unfit  far 
the  usual  purposes  of  writing  and  drawing. 
SitM.  The  best  is  that  found  at  Borrodale^  io  Ghh 

berland ;  a  mine  which  has  long  supplied  the 
world  with  this  valuable  article ;  but  the  Freodi 
have  lately  succeeded  in  the  fabric  of  an  arti* 
ficial  kind.  Graphite  has  also  be^i  reoeodf 
detected  in  the  southern  parts  of  Scotland,  wilk' 
a  singular  kind  of  coal,  called  columnar^ 
it  appears  like  little  basaltic  prisma. 


.* 
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I  It  is  sometimes  of  a  scaly  appearance,  which 
EP"erner  has  arranged  as  a  subdivision. 

In  the  perusal  of  books  of  mineralogy,  every 
udicious  reader  must  have  remarked  that>  ac- 
:ording  to  the  various  dispositions  of  the  authors, 
hey  are  fertile  and  satisfactory  on  some  topics, 
dOd  barren  on  others:  whence  the  great  utility 
■f  compilation,  whose  office,  from  the  days  of 
Aristotle  and,  the  first  dawn  of  science,  has  been 
o  collect,  and  arrange  for  the  univenal  benefit, 
icts  and  observationsi  which  became  more  va- 
uable  from  being  concentrated.  The  prince  of 
be  Roman  poets  compares  this  practice  to  that 
f  the  bee,  who  prepares  her  elegant  edifice  and 
seful  honey  from  various  flowers,  some  of  which 
nly  perfume  the  desert  air.  This  work  has, 
lerefore,  without  hesitation  or  apology,  adopted 
iteresting  descriptions  from  former  writers, 
hether  domestic  or  foreign,  but  especially  the 
itter;  for  many  excellent  works  are  published 
hich  will  not  bear  complete  translation,  but  of 
hich  detached  portions  are  highly  satisfactory 
nd  interesting.  Such  is  the  elementary  treatise 
a  mineralogy  by  the  ingenious  Brongniart,  di- 
^cto^  of  the  celebrated  manufacture  of  porcelain 
t  Sevres,  whose  accounts  of  graphite  and  an- 
hracite  (which  will  follow  in  its  proper  place), 

VWL.  1.  S  M 
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are  the  most  ample  and  satisfactory  which  have 
yet  appeared. 
Bion^iaria  '  **  Graphite  is  of  a  grey  almost  black,  with  a 
metallic  lustre ;  it  is  soft,  smooth, and  even  nnc- 
tuous  to  the  feel ;  its  fracture  graaabr;  it  Jeava 
distinct  marks  on  paper,  clear,  and  of  a  bhuA 
black ;  it  even  leaves  marks  on  vitreom  lufroci^ 
such  as  earthen-ware :  its  marks  are  giey,  while 
those  of  sulphuretic  mdybdena,  which  moch  » 
sembles  it,  are  greenish. 

'<  Its  specific  gravity  is  from  8,08  to  S,26.  It 
consumes  and  volatilises  nnder  tte  Uow-pip^ 
by  a  continued  heat.  Nitre  rendisie  ita* 
tion  quicker  and  more  sensible. 

**  Slightly  rubbed  on  resin^  it  does  not 
municate  any  electricity  to  it,.  wh3e  it 
kind  of  metallic  coat. 

*'  This  substance,  according  to  t 
ments  of  Mess.  Berthollet  and  ! 
posed  of  iron  and  carbon,  in  t 
0,90  of  carbon  and  0,09  of  iron.    *; 
too  small  a  quantity  to  rank 
iron  ores, 

*'  1.  Laminar  Graphite.    It  is 
mellse,  or  rhomboidal,  or  hei 
is  of  a  tin-white. 

'<  2.  Granular  Graphite.    It  is  in 
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masses,  or  compact  lumps,  with  a  granular  frac- 
ture, the  grains  more  or  less  fine. 

"  Graphite  seems  to  belong  exclusively  to  pri- 
mitive regions :  sometimes  it  enters  into  the  com<* 
position  of  the  rocks  which  form  those  regions  j 
sometimes  it  is  found  in  masses,  or  in  consider- 
able layers.  It  is  likewise  met  with  in  beds  of 
argillaceous  schistus, 

"  It  is  found  : — in  France,  in  the  department 
of  Arriege,  in  large  compact  masses  ;  in  the  de- 
partment of  Mont  Blanc  ;  in  that  of  Sture,  near 
Vinay,  above  the  baths;  in  the  mountain  of 
Lubacco,  and  in  that  of  Gogni  d'Orgial,  in  sm^l 
Veins  in  granite.  In  the  valley  of  Pellis,  district 
of  Pignerol,  department  of  the  Po,  in  veins  of  a 
yard  in  thickness,  in  granitic  rock  (Bonvoisin)j 
In  Spain,  near  Sahun,  district  of  Bcnabarra,  io 
the  mountains  of  Arragon  (Pairaga),  and  near 
Casalla  and  Ronda  in  the  kingdom  of  Grenada. 
In  Bavaria :  in  Norway  near  Arindal ;  this  is  the 
laminar  variety.  In  England,  at  Borrodale,  two 
miles  from  Keswick  in  Cumberland,  this  is  the 
most  celebrated  graphite  mine;  pencils  of  an* 
excellent  quality  are  made  of  it,  and  recommend- 
able,  as  being  at  once  firm  and  soft.  The  bed  of 
graphite  is  in  a  rather  high  mountain,  between 
layers  of  a  slaty  schistus,  crossed  with  veins  of 
2  N  S 
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qnartz;  the  bed  or  vein  which  it  contaiof^  it 
nearly  three  yards  thick ;  the  graphite  is  there 
found  in  large  masses^  but  of  different  degrees  of 
quality ;  what  is  not  good,  is  thrown  away. 

**  Pencils,  which  are  enclosed  in  cyJinden  of 
wood,  are  made  of  graphite.  In  Fnaioe  they 
are  called  mine  de  plomby  or  capnchmes.  The 
pieces  of  graphite  are  sawn  in  very  thin  qnadiaii- 
gular  sticks,  which  are  put  in  a.groovemadeiii 
one  of  the  halves  of  the  wooden  cylinder^  which 
is  to  form  the  envelope  of  this  fragile  pencil 

*'  The  dust  of  the  graphite,  mized  with  gm^ 
forms  pencils  of  an  inferior  quality. 

^^  This  same  dust  serves  to  lay  over  iiWy  uA 
especially  cast  iron,  to  keep  them  fh»i  f^\ 
mixed  with  grease,  it  is  used  very  efficacioarif 
to  diminish  the  frictions  in  wheel  engineib 

<<  Also,  mixed  with  argil,  at  Passaa  in  Gow 
many,  they  make  crucibles  of  it,  which  nMt 
extremely  well  sudden  transitions  nflcmpffsliirL 
and  which  are  used  by  smelters. 

^<  Laminar  graphite  is  often  formed  ailMkiJy 
in  the  flaws  of  cast  iron,  and  in  the  catitieB  d 
furnaces  where  iron  is  used.  M.  EsbKoi  i^ 
firms  that  it  is  also  sometimes  formed  in  til 
humid  way;  and  cites,  on  this  occasioni  tbe|hi 
dug  in  the  territory  of  Naples :  an 
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(water  is  collected  in  them,  at  the  bottom  of 
which,  graphite  is  gathered  every  six  months."* 
Our  ingenious  author  is  mistaken,  when  he 
I    says  the  graphite  of  Cumberland  is  found  be- 
tween layers  of  a  kind  of  slate,  traversed  by  veins 
[of  quartz.     Several  specimens  of  the  rock  are 
now  before  me, 
J       1.  Nodules  of  graphite  in  the  rock  itself;   ' 
wbich  appears  decomposed,  and  in  some  parts 
tinged  with  oxyd  of  iron,  arising  from  the  par- 
,  tial  decomposition  of  the  graphite.     The  stone 
I  easily  yields  to  the  knife,  and  is  of  a  bluish  grey 
,    colour  mottled  with  white.     It  has  an  unctuous 
ateatitic  appearance,  and  seems  to  be  a  decayed 
serpentine. 

2.  The  same  rock,  at  a  further  distance  from 
the  mineral,  and  undecomposed.  This  seems  a 
Saussurite,  or  magnesian  basaltin.  It  is  of  a 
deep  grey  colour  with  dots  of  light  brown,  which 
may  be  a  decomposed  felspar;  and  is  mixed 
witli  large  patches,  which  approach  the  nature 
of  indurated  steatite,  of  a  light  greenish  grey, 
mottled  like  the  decomposed  substance  which 
contains  the  nodules.  It  is,  upon  the  whole,  a 
magnesian  rock,  of  a  particular  description, 
with  a  slong  argillaceous  smell,  in  this  and  other 
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characters  approaching  to  some  serpentines; 
for  that  peculiar  odour  does  not  arise  from  the 
argiU  as  commonly  supposed,  but  from  the  iron 
contained  in  the  argil,  and  therefore  expires  from 
many  rocks  not  argillaceous.  It  is  worth  obser- 
Tation,  that  serpentine  has  never  been  obserred 
to  contain  any  metal  except  iron,  and  its  rela- 
tives pyrites  and  garnet ;  so  that  it  is  no|  sur- 
prising that  it  should  contain  graphite,  or  car- 
buret of  iron.  Perhaps  the  superiority  of  tbe 
English  kind  may  be  owing  to  this  circumstance^ 
the  unctuous  nature  of  the  rock  imparting  thit 
quality  to  the  mineral ;  as  ooamion  flint  becoma 
menilite,  from  the  unctuous  and  magnesiu  mari 
in  which  it  is  deposited. 

Another  rock  is  found  at  Borrodalet  I  knw 
not  if  in  contact  with  the  former,  but  it  appeals 
somewhat  allied  from  the  structure  and  nodolei 
This  seems  to  be  a  magnesian  felsite,  ^  a  daik 
grey  colour,  dotted  with  little  reddish  ciystafab 
and  with  greenish  nodules.  It  is  wdl  known 
that  the  British  rocks  are  often  anocnaloo^  oc 
transilient,  and  can  scarcely  be  reduced  to  pi^ 
else  denominations,  till  the  science  shall  bait 
made  a  far  greater  progress  than  it  has  al 
present. 
Of  Chamoimi.  Saussure  discovered  graphite,  which,  with  Ae 
writers  of  that  time,  he  calls  piombagniei  oa 
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-0chiflto»e  quartz,  among  the  AJpine  fragmeots  in 
the  Talley  of  Chamouni ;  but  upon  reaching  the 
rocks,  it  only  formed  a  kind  of  gneiss,  being  thin 
({dates  of  graphite  interposed  between  layers  of 
-C|uartz,  thus  assuming  as  it  were  the  place  of 
iibtiated  mica. 

STRUCTURE    I.       MASSIVB. 

■^soect  1.    Fine.     From  Borrodale,  near  Kes- 
Tvick,  m  Cumberland. 

The  same,  in  nodules  in  tlie  rock  already  de- 
^icribed. 

'     The  same,  as  found  with  columnar  coal,  from 
Scotland. 

The  same,  from  the  north  of  Italy,  France,  &c. 

Aspect  2.    Coarse.     This  is  commonly  mixed 
with  silcx,  argil,  and  other  impurities. 

From  various  parts  of  France  and  Germany. 


STRU<TU!IF.    II.      LAMINAR. 

With  laminar  quartz,  from  the  valley  of  Cha- 
uiouni. 

From  Arindal,  in  Norway. 

Lainiuai'  ijrapliitc,  interposed  at  certain  inter- 
vals in  i^ntiss,  from  Greipon,  in  the  Alps.  Com- 
inuiiicatcd  by  Gillet  Laumont. 
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"MODE  n.    ANTHRACITE. 

Cfaancteif.       Texture,  schistose  and  incoherent 

Hardness,  cretic.  Fracture,  daty.  Fragm 
ments,  amorphous,  rather  sharp. 

Weight,  carbonose.   . 

Lustre,  sometimes  dull,  but  generally  gEfltOh 
ing  and  even  metallic.     Opake.. 

The  colour  is  often  a  dark  black,  but  som^ 
times  has  a  metallic  reflection,  which  is  particu- 
larly conspicuous  in  that  elegant  kind  called 
Kilkenny  coal^  and  which  might  with  bbcIi 
propriety  be  called  Kirwanite,  ia  honour  of  tlie 
great  Irish  mineralogist,  who  first  introduced  it 
to  scientific  attention.  The  French  cootiiia^ 
most  unaccountably,  to  confound  it  with  caod 
coal,  which  is  quite  a  different  substance*. 

Anthracite  seems  to  have  been  fint  obeerred 
by  Dolomieu ;  but  Born,  in  his  elegant  cata* 
logue  of  Miss  Raab*s  collection  of  minerals,  has 
classed  it  under  graphite,  which  he  calhpkmh 
bagine,  or  carburet  of  iron,  in  the  fidbwing 


*  In  order  to  obviate  this  enor,  the  author, 
British  substances,   placed  specimens   of   Kilkenny  omI  i 
museum  of  the  Jardin  det  Plantet,  and  >«nthfr 
Paris. 
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terms.  It  must  not  at  the  same  time  be  for- 
gotten, that  PHny  uses  the  word  anthracites,  in 
a  very  different  sense,  for  a  gem  which  has  the 
effulgence  of  burning  coai. 

•'  Coaly  Plombagine.     Anthracolite. 

*'  This  kind  of  plombagine  has  recently  been 
discovered  at  Schemuiz,  in  Hungary,  which  dif- 
fers from  the  known  plombagine,  as  being  very 
"light,  compact,  brittle,  of  a  shining  and  con- 
choidal  fracture,  and  without  soiling  the  fingers 
js  easily  broken.  It  has  but  very  little  iron  in 
its  mixture,  and  therefore  when  calcined  under 
I  a  muffle,  slowly  dissipates,  and  loses  90  parts  of 
,  its  weight.  According  to  the  analysis,  lately 
made  at  Schemniz,  in  Hungary,  in  100  parts 
there  are  90  of  carbon,  5  of  argil,  3  of  iron,  and 
£  of  silex. 

'*  It  seems  to  have  some  affinity  with  the  in- 
combustible pit'coal,  described  by  M.  de  Mor- 
veau  in  the  new  Memoirs  of  the  Academy  tii 
Dijon.     Prem.  Scmest.  1783,  page  76—86^ 

"  Mr.  Struve  has  just  given  the  description 
and  analysis  of  a  fossil,  which,  with  the  excep- 
tion of  the  colour,  still  more  agrees  with  this 
variety  of  plombagine.  He  calls  it  also  coaly 
plombagine.  See  Journal  de  Physique,  1790, 
January,  p.  55, 

"  Black    compact   coaly  plombagine,   with 
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a  shining  fracture ;  of  PacherstoUn  at  Schemnii^ 

.    '■  in  Hungary. 

<'  It  adheres  to  a  blue  argil»  greyish^  mixed 
with  pyrites.  The  vein,  in  which  it  is  fonnd,  if 
filled  with  this  argil,  which  is  only  a  decompoa- 
tion  of  the  metalliferous  rock.  It  is  in  this  argil 
that  different  sized  pieces  of  this  coaly  plomba* 
gine  are  found,  which  for  the  most  part  hue  a 
cylindrical  form.  They  even  seem  to  be  com- 
posed of  concentric  layers  round  a  kernel ;  in 
short,  this  plombagine  nearly  resembles  wood, 
and  to  all  appearance  has  a  vegetable  origin." 
Estner  also  agrees  in  the  wood-like  appesr- 
or  the  Alps,  ance  of  this  anthracite.  Among  other  mcfci 
presented  to  me  by  Gillet  Laumont,  are  diffeRot 
specimens  of  anthracite,  which  he  says  is  abs 
called  houille  siche^  or  dry  coal.  There  is  psrti* 
cularly  a  specimen  of  that  mentioned  by  Dolo- 
mieu,  as  belonging  to  primitive  regions^  aid 
containing  no  traces  of  vegetables,  fiwo  littie 
St.  Bernard,  in  going  to  the  fort  in  the  Alps. 
This  is  accompanied  by  the  following  specimen 
and  note :  '<  Vegetable  impressions,  which  I  fint 
discovered  in  1803,  serving  as  a  roof  to  the  sssM 
anthracite,  or  dry  coal,  the  wall  or  ander-iQck 
being  also  a  schistus.     I  had  one  very  fine»  with 

j^^'^ ,.  little  ramified  plants,  and  another  with  ifsii^ 

A  little  impres.sion  is  on  this  specimen;  bat  the 
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finest  are  in  the  cabinet  of  the  Council  of  Mines." 
Another  specimen  of  anthracite  is  ftora  Allties, 
Mont  Ulanc  ;  and  a  third,  which  is  slaty,  is  from 
■Begny,  near  St.  Simphorien  de  Laie,  on  the  road 
from  Rjanne  to  Lyons. 

TiiB  best  account  of  anthracite,  as  already 
mentioned,  is  that  given  by  Brongniart,  which 
shall  therefore  be  translated. 

,    "  Anthracite  so  much  resembles  coal,  at  first  BronRnUrt-i 
sight,  that  for  a  long  time  it  was  taken  for  a 
variety  of  that  combustible  mineral.     Neverthe- 
less, artisans  who  used  it  had  remarked,  that  it  ^ 
burnt  with  great  difficulty,  and  did  not  produce 
ether   that   white   ilame,  or  black  smoke,   or            » 
that  bituminous  odour  which  arises  from  coalj            djl   ' 
therefore  it  was  called,  incombustible  pit-coal. 

*'  Anthracite  is  of  a  bhick  less  opake  than 
coal  J  its  colour  approaches  nearer  by  its  bright- 
ness, to  the  metallic  black;  it  is  also  more  fri- 
able; it  is  rough  to  the  touch,  and  easily  stfuns 
the  fingers;  it  leaves  a  black  mark  on  paper, 
which,  if  examined  with  attention,  seems  of  a 
dull  black.  These  characters  serve  to  distin- 
guish it  from  graphite,  which  leaves  a  bright 
mark,  and  is  unctuous  to  the  feel. 

"  The  texture  of  anthracite,  sometimes  schis- 
tose, sometimes  compact,  at  others  granular,  is  _, 
too  various  to  serve  as  a  characteristic.    Its  spe- 
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cific  gravity,  which  is  1,8,  is  inferior  to  that  of 
'f  ^  graphite,  in  the  proportion  of  9  to  14;  and  ex- 

ceeds that  of  coal,  as  9  to  7. 

^'  This  mineral  is  decidedly  opake,  it  easily 

allows  the  electric  spark  to  pass,  is  hard  to  hnn^ 

L  V  And  in  its  combustion  never  prodoces  but  one 

substance,  which  is  carbonic  acid. 

*^  The  matter  essential  to  its  compootion,  is 
mixed  carbon ;  or  perhaps  combined  sometima 
with  silex  and  iron,  sometimes  with  argil  and 
silex  in  very  different  proportions^  accordiog  to 
analysed  specimens. 

'^  1 .  Friable  Anthracite.     It  is  in  masi^  gia- 
.^  . «  nular,  not  schistose,  je^reatly  soiling  the  fiBgn» 

and  easily  crumbles. 

'^  2.  Scaly  Anthracite.  It  divides  into  laige 
solid  scales,  the  surface  of  which  is  unequal,  an- 
dulated,  and  shining ;  it  soils  the  fingers  Im 
than  the  preceding. 

^'  These  two  varieties  are  found  at  the  fiO^ei 
of  Arrache  and  Macot,  in  the  neighboufaoodof 
Pesey,  department  of  Mont  Blanc. 

"  3.  Schistose  Anthracite.  (Haiiy.)  It  di- 
vides into  laminae,  with  an  uneven  and  rnidalst* 
ing  surface. 

"4.   Globular  Anthracite.     (Hauy.)    It 
found  in  small  globular  masses,  in  ci] 
carbonate  of  lime,  at  Kongsberg  in  N         •     ^ 


*. 
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••  Anthracite  is  often  found  in  primitive  re- 
gions, which  is  a  remarkable  circumstance  in  a  '  ^^ 
combustible  which  seems  so  nearly  aUied  to  coal. 
It  generally  is  found  in  mica-slate,  and  even 
gneiss;  it  is  sometimes  in  beds,  sometimes  in 
veins.  Us  layers  are  often  winding  and  con- 
torted, like  those  of  the  rocka  with  which  it 
aJ  ternates. 

.  "  Dolomieu  saw  anthracite  in  veins,  id  the 
porphyritic  mountains  ncarChapelle.departmeut 
ofSaone  and  Loire.  In  tlie  Tarentaisc  of  Savoy, 
it  contains  0,72  of  carbon,  0,ia  of  silcx,  0,03 
of  argil,  0,03  of  iron,  and  0,08  of  water.  Primi- 
tive anthracite  is  found  in  Piedmont,  at  the  foot 
of  little  St.  Bernard.  In  the  department  of 
la^re,  in  lumps  or  heaps,  in  the  midst  of  a  pud- 
ding-stone, composed  of  primitive  rock,  and 
without  any  vestige  of  organised  bodies.  At 
Musy,  near  Clayte,  in  the  former  Charolais. 
At  St.  Simphorien  de  Laie,  in  the  environs  of 
Roanne.     At  Diablerets,  in  Valais. 

"  M.  Ramuiid  has  mentioned  an  interesting 
variety,  which  he  found  at  the  bottom  of  the 
valley  of  Ileas,  the  upland  of  Troumose,  depart- 
ment  of  Upper  Pyrenees,  in  the  midst  of  mica- 
slate.  This  anthracite  disposed  in  veins,  only 
contains  carbon,  mixed  with  a  small  quantity  of 
lilex  and  argil,  there  not  being  any  iron.    Thii 
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circumstance  fully  distinguishes  anthracite  from 
graphite. 

*^  M.  Fleuriau  de  Bellevue  has  found  anthra- 
cite crystallised  in  regular  hexaedral  platef,  oa 
a  granitoid,  which  is  found  in  isolated  blocks  oa 
the  quays  of  Saardam,  in  Hcrilandf.  It  is 
thought  these  rocks  have  been  bronght  from 
Norway.  This  anthracite^  accordii^  to  M. 
Vauquelin,  only  contains  carbon,  silez,  nd 
argil. 

'^  Anthracite  is  also  mentioned  in  the  neigh- 
bourhood of  Schemnitz,  in  Haiigaiy,  in  a  vsia 
At  Kongsberg,  in  Norway,  it  ite  mingled  with 
native  silver.  In  Spain,  in  the  port  «f  iky**^ 
which  separates  the  kingdom  of  Leon*  fiiha  the 
principality  of  the  Asturias^  it  reposea  on  a  d^ 
itlate;  and,  according  to  M.  Proustt 
0,93  of  carbon,  and  0,07of8and9  argil. 
It  is  used  in  paintings  the  same  as -iampJilMk 
(D.  B.  Canga-Arguelles.)  a 

^'  Anthracite  is  not  exclusively  fdimd  in  piH 
mitive  regions.  M.  Hericart-Thniy  hK  Aawa 
that  that  which  is  found  in  the  department  tf 


*  In  the  curious  collection  of  rocks  formed  fay  dK 
Bcsson,  formerly  director-general  of  the  mines  of  Fmee,  difc 
was  surprised  to  find  numerous  spocimeiis  fiau'Zcilui 
possessor  has  CYcn  adduced  them  as  such  in  hii  jponftBd 
Tliey  were  from  ballast  thrown  on  the  quaji.  of  ZnUnif    Ql 
quays  of  London  furnish  many  curious  rodu. 
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Isere,  near  Aliemont,  towards  the  summit  of  the 
mountain  of  Chailanches,  at  an  elevatioa  of  2563 
yards,  is  secondary.  It  lies  between  two  beds 
of  black  scliistus,  covered  with  impressions  of  *f 

fl«egetables;  it  contains  no  bilumioous  matter, 
and  has  0,97  of  carbon,  so  that  it  is  nearly  pure 
carbon.  That  of  Rousses,  opposite  the  same 
mountain,  and  that  of  Venose,  near  the  village 
of  Oysans  in  the  same  valley,  are  also  of  se- 
condary formation.  The  anthracite  of  Lisch- 
witz,  near  Gera  in  Saxony,  is  in  layers  of 
clay-sIate,  covered  with  vegetable  impressions; 
(Roemer.) 

"  The  anthracite  which  contains  no  indication 
of  vegetable  coal,  is  wholly  incombustible;  that 
which  contains  any,  may  bum,  if  two-thirds  of 
charcoal  be  added  to  it.     (Hericart-Thury.)"* 

Brochant  observes,  that  if  anthracite  be  held 
a  long  time  on  iire,  moving  it  often,  it  consumes 
elowly  without  any  flame  j  but  only  encirelei) 
with  a  little  glory,  or  irradiation,  like  red  iron 
and  diamond.  During  this  operation  it  loses 
about  two-thirds  of  its  weight,  and  the  residue  is 
of  a  blackish  grey,  -which  annonnces  that  the 
combustion  is  imperfect. 

*  BrongD.  ii.  H. 
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It  is  worthy  of  remark,  that  as  anthiacite 
has  been  found  in  a  primitive  glutenite  or  pod* 
ding-stone,  so  the  usual  gangart  of  diamondib 
both  in  Hindostan  and  Brazil,  is  a  ferroginoiif 
pudding-stone.  The  author  has  had  the  satis- 
faction of  seeing  one  of  the  Deccan  in  the  gao* 
^  ^ '  gart,  the  pebbles  being  an  unctuous  quartz  iqp- 

proaching  to  chalcedony,  as  in  the  singolir 
sandstone  of  Egypt ;  but  some  seemed  impreg- 
nated with  iron,  so  as  to  bear  some  appearance 
of  imperfect  light  brown  jasper.  A  little  fila- 
ment seemed  to  be  siderous  slate. 

Anthracite  is  by  Mr.  Kirwan  called  nattie 
mineral  carbon.  He  observes,  that  the  bod 
found  at  Lischwitz,  in  extensive  strata,  and  that 
of  Stride  in  Tuscany,  are  among  the  most  pure. 
Kilkenny  coil  He  rightly  classes  the  Kilkenny  coal  as  an  An- 
thracite ;  and,  by  his  analysis,  it  must  be  one  of 
the  purest,  as  it  contains  no  less  than  97  of  Ga^ 
bon.  *  But  it  seems  of  a  different  stmctwe  fim 
the  anthracite  found  on  the  continent,  havmg  a 
far  more  compact  appearance,  with  a  metaUk 
lustre  at  once  more  bright  and  steady  i  nor  is  il 
so  brittle,  nor  so  ready  to  stain  the  fiogoa 
What  is  called  the  culm  of  Wales  by  Mr.  Ki^ 
wan,  and  which  he  regards  as  a  variety  of  thii 
SwanoiaML  species,  is  probably  the  Swansea  coalj  (tf  which 
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Mne  kinds  have  a  singular  and  highly  metallic 
iastre*  approaching  even  to  some  iron  ores  of 
Elba. 


STRUCTURB  I.      AKTHRACITB. 

Aspect  1.  Compact.  From  Alliers,  Mont 
Blanc. 

,     Front  little  St.  Bernard,  accompanied  by  fine 
slate  with  vegetable  impressions. 

Aspect  2.  Laminar.  Prom  Regny,  near  St 
Simphorien.  Other  sites  of  both  kinds  are  above 
Bientioned  ;  that  of  Kongsberg,  in  Norway,  mixed 
Wth  native  silver,  being  among  the  most  interest- 
ing. 

STRUCTURE    II.       KIRWANITE. 

The  chief  difFcrcnccs  of  this  structure  have  been 
already  mentioned.  Mr.  Kirwan  observes,  that 
when  ficsli  broken  it  frequently  appears  of  £i,vio- 
let  coloui".  Its  lustre  he  estimates  at  4,  or  metal- 
lic ;  while  that  of  anthracite  is  from  3  to  4  ap- 
proaching metallic.  The  fracture  is  foliated,  but 
the  course  of  the  plates  variously,  confusedly  di- 
rected, as  in  some  kinds  of  common  coal.  Its 
fragments  are  often  coated  with  whitish  illinitions ; 

VOL.  I.  2  o 
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it  will  not  burn  till  wholly  ignited,  and  then  skmlj 
consumes  without  caking  or  emitting  flame  or 
smoke.    The  ashes  are  reddish  and  few. 

Our  learned  author  unaccountably  omits  the 
nature  of  the  rock  and  gangart;  nor  does  be  re- 
pair the  deficiency  in  his  geolog^al  essays. 

Aspect  1.    Kirwanitefrom  KUkerngf. 
The  same,  with  the  gangart  and  specimens  of 
the  incumbent  rocks. 

Aspect  2.  The  Swansea  kind  also  bams  itrj 
slow,  without  flame,  and  yields  a  strong  and  Uring 
mass  of  heat,  with  a  glowing  colour.  Swinaei  is 
in  tlie  county  of  Glamorgan,  South  Wales,  ia  a 
more  southern  latitude  than  Kilkenny. 

Kirwanite  from  Swansea. 
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MODE  nL    COAL. 


This  useful  substance,  which  may  be  said  to  site*. 
form  the  gold  mines  of  England,  is  not  only  par- 
ticularly abundant  in  the  British  donainions,  but 
widely  diffused  over  many  parts  of  the  world. 
The  Netherlands  and  France  seem  to  follow 
Great  Britain  in  this  mineral  wealth ;  but  it  also 
appears  iathu  north  of  Italy,  and  various  parts 
of  Germany,  as  Silesia  and  Hessia*.  It  has  been 
used  in  the  north  of  China  from  time  immemo* 
rial,  and  is  not  unknown  in  Japan.  Its  discovery 
in  Australasia  would  add  little  to  the  advantages 
of  a  new  country  abounding  in  wood.  Con- 
cerning the  co:il  of  Africa,  nothing  seems  to  be 
reported.  Jn  the  territory  of  the  United  States 
of  America,  coal  is  said  to  abound  on  both  sides 
of  the  James  river,  but  particularly  in  Virginia, 
and  towards  the  Ohio.  In  the  isle  of  Cape  Bre- 
ton there  is  an  extensive  bed  of  coal,  which  is 
chiefly  used  for  ballast. 

Coal  appears  to  have  been  anciently  known,  Ancienta 

•  There  is  a  mine  of  excellent  coal   in  limestone,  in  the  hill 
of  S[.  Cm^oiilpli,  near  Geneva,  pronounced,  as  SausBure  observei, 
§  3^-t,   5t>  Gi:!^"",    probably   the  source   of  a   ludicrous   oath  ia 
Eiigbnd,  bgcauai'  die  liril  ruformcrs  were  educated  U  Geaeva. 
S  o  2 
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not  only  in  China,  but  in  other  countries.  So- 
linus  *  evidently  indicates  the  use  of  coal,  when, 
mentioning  the  medical  waters  at  Bath^  he  says 
they  are  dedicated  to  Minerva,  **  in  whose  temple 
the  perpetual  fire  does  not  leave  embers,  bat 
is  changed  into  rocky  lumps.*'  This  piefcended 
miracle  was  the  natural  progress  of  a  coil  fire, 
caked  into  hard  cinders,  instead  of  the  soft  en^ 
Bers  of  wood.  The  abundance  of  coal  in  the 
neighbourhood  of  Bath  also  favours  this  soppo- 
sition.  Nay,  Theophrastus  mentions  that  the 
smiths  of  Greece  sometimes  used  a  black  stone 
for  their  fires,  which  must  have  been  cot/  f.  In 
England  it  seems  to  have  been  in  common  me  in 
the  twelfth  century ;  but  still  more  eariy  in 
Flanders. 

Coal  forms  prodigious  strata,  generaDy  ntber 
descending  than  rising ;  but  the  hill  of  St  GiOei^ 
near  Liege,  may  be  said  to  be  chiefly  composed 
of  coal,  of  which  there  are  not  less  than  50  or 
60  strata.  The  deepest  mines  known,  are  sad 
to  be  those  of  the  country  of  Namnr,  some  of 

•  Cap.  f5. 

t  He  says  it  was  found  in  Liguria,  at  was  amber,  and  dn  ii 
Eiis  i  and  he  speaks  of  its  use  as  common  amoiig  die  unSA^  fc 
that  of  Liguria,  see  Mode  it.  Gagas  whence  the  mme  of  je^  * 
first  found  there,  was  near  'Chimera,  piobaUf  a 
ariiiug  from  inflamed  coal. 
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which  descend  two  thousand  four  hundred  feet, 
or  about  liaJf  a  mile.  The  semi  diameter  of  the 
globe  is  about  3500  miles;  so  that  our  know- 
ledge, comparatively,  would  only  extend  to  the 
outward  texture  of  the  paper,  of  a  common 
■globe  three  feet  in  diameter. 
■  Mr.  Kirwan  has,  with  his  usual  accum-ulated 
reading,  discussed  the  various  soils  in  whicli  coal 
appears-,  but  an  enunieratioii  of  the  different 
beds  of  clay  and  stone,  wouJd  little  interest  the 
general  reader,  while  the  scientific  may  consult 
his  work*.  The  beds  which  immediately  co- 
ver coal,  and  are  thence  called  its  j'oof,  are  shale, 
{a  kind  of  clay-slate,)  and  argillaceous  sand- 
stone. Both  contain  impressions  of  vegetables, 
generally  such  gigantic  ferns  and  reeds  as  at  pre- 
sent astonish  the  traveller  in  the  tropical  regions. 
The  strata  on  which  coal  reposes,  which  are 
thence  called  Jloo/\  sole,  or  pavement,  are  some- 
times shale,  or  indurated  clay;  but  more  fre- 
quently sandstone ;  and  eften  the  red  ferrugi- 
nous kind,  which  is  esteemed  most  ancient.  The 
shells  are  chiefly  those  of  rivers,  and  seldom  those 
of  the  sea.  It  is  now  well  known,  from  the  es- 
periments  of  Mr.  Hatchet,  that  this  substance  is 
of  vegetable  origin  ;  and  it  is  a  singularity,  hut 
upon  which  no    general  theory    can    be  con- 

•  Giol,  Em.  p.  S90. 
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structed,  that  the  chief  beds  of  coal  occur  ne« 
the  mouths  of  great  rivers,  and  in  a  kind  of  pro* 
portion  to  their  relative  size.    Thns  the  immoue 
Rhine,  which  seems,  like  many  other  powerful 
streams,  to  have  more  than  once  altered  its  estii* 
ary,  has  in  its  vicinity  rocks  of  coal  at  least  80 
feet  in  thickness;  while  more  moderate  strata 
are  found  near  the  Rhone,  the  Clyde,  the  Forth, 
the  Tyne,  the  Severn.    In  some  instanoei  the 
form  of  the  coal  district  is  that  of  an  iaosoeiei 
triangle,  the  vertex  being  towards  the  sea.    la 
savage  countries,   darkened  with  immense  fi^ 
rests,  and  where  wood   is  only   a   snperfliHM 
weed,  the  quantity  of  trees  overturned  by  agc^ 
tempests,  and  inundations,  exceeds  all  ima^M- 
tion.     On  the  Missouri,  there  is  said  to  be  t 
bridge,  not  less  than  three  miles  in  length,  fom- 
ed  by  successive  trunks  of  trees,  which  have  been 
stopped  in  their  progress ;  and  the  scul 
mouth  may  be  said  to  be  formed  of 
strata  of  timber  and  mud,  which  may  pnteUy 
become  coal  and  shale,  for  the  use  of  natiom  tD 
be  born,  after  a  period  of  many  thousand  yctt% 
and  who,  perhaps,  may  faintly  trace  m  thdr 
annals  some  memory  of  a  celebrated  ancieataip 
tion  called  Britons. 

But  this  is  merely  an  excursion  of  theorfivd 
the  origin  of  coal  is  far  from  being  preciselj 
ascertained.     It  occurs  in  such  places,  and  witk 
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Kich  circumstances,  as,  like  the  other  works  of 

nature,  seem  calculated  to  confound  the  iaiot 

Hght  and  puny  pride  of  human  reason. 

'■   Patrin,  with  his  usual  ingenuity,  enumerates    Patrin-ire. 

some  of  the  most  striking  features,  which  accom* 

pany  this  important  formation. 

1    "  Many  similar  circumstances  every  where 

accompany  beds  of  coal. 

'    "  1.  It  is  known  that  this  deposit  raust  have 

been  made  in  still  water,  and  that  it  has  been  found  • 

on  the  sides  of  the  soil  which  has  served  it  for 

base.     In  general,  beds  of  coal  have  their  exlre- 

mities  even  with  the  ground,  they  descend  ob- 

iiqaely ;    they  assume  in  their  depth  nearly  a 

horizontal  position,  afterwards  to  ascend  on  the 

opposite  side  ;  so  that  by  taking  away,  in  idea, 

ell  the  soil  which  covers  them,  they  will  be  found 

to  have  nearly  the  form  of  a  boat ;  it  has  been 

remarked  also,  that  they  are    thicker  at  their 

depth  than  at  their  ends, 

"  This  dii-position  is  manifest  in  a  great  num- 
ber of  mines,  and  especially  in  the  vast  coal 
Tnines  in  tlie  neighbourhood  of  Liege. 

"  2.  A  bed  of  coal  is  never  single:  at  White- 
haven in  England  there  are  %0,  one  above  an* 
other;  at  IJpge  there  are  reckoned  60 * ;  three 

•  Al  Gilmcrtnn,  near  Eilinburgh,  there  ii  (he  »am«  number 

■William?,  i.  41. 
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or  four  are  most  commonly  found*  and  in  geoeial 
of  nearly  an  equal  thickness. 

'^  3.  Each  bed  of  coal  is  separated  from  the 
others  by  several  rocky  strata*  which  are  nearij 
the  same  in  all  coal  mines. 

'^  Those  vtrhich  form  the  roof  and  the  wall« 
are  always  of  a  schistose  argillaceous  sohrtance* 
a  kind  of  friable  schistus,  almost  always  sulphur 
ous :  afterwards  follow  strata  of  micaceous  sand- 
stone* which  seem  derived*  at  least  in  part,  finon 
the  detritus  of  the  primitive  mountains  of  the 
neighbourhood. 

*<  These  strata  of  sandstone  are  often  separriad 
by  small  schistose  layers,  which  contain  soaie 
symptoms  of  coal ;  they  are  both  often  leperiad 
between  two  beds  of  coal. 

^'  It  is  a  general  observation*  and  almost  widh 
out  exception*  that  the  schistose  layers,  and 
especially  those  which  serve  as  a  roof  to  the 
coal*  bear  impressions  of  vegetables,  particalariy 
capillaria^  ferns  and  reeds*  for  the  most  put  ex- 
otic. This  circumstance  has  led  several  natonH* 
ists  to  think*  that  coal  itself  is  composed  of  the 
remains  of  vegetables ;  but  this  opinion  VpcM 
to  me  to  present  great  diiTiculties  *."f 

*  "  One  of  the  facts,  which  is  most  oppotite  to  it,  is  dK 
y&tion  mode  at  Santa-Fe-de-Bogota,  by  the  "■^"■n^'M  k 

t  Patrin,  Min.  v.  317* 
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Some  select  observations  concerning  coal  may 
be  added  from  various  authors. 

By  Mr.  Kirwan's  experiments  coal  commonly 
consists  of  about  60  carbon  and  40  bitumen*. 

Tliough  coal  has  never  been  found  crystallised,  stmetnrp. 
it  seems  to  split  into  regular  cubes ;  and  another 
singularity  in  its  structure  has  recently  been  ob- 
eervedj  that  between  the  layers  of  a  bright  bitu- 
minous appearance  there  are  thin  plates  of  a 
velvety  lustre,  bearing  a  strict  resemblance  to 
charcoal.  Coal  sometimes  contains  in  little  ca- 
vities, crystals  of  calcareous  spar,  perhaps  infil- 
trated from  incumbent  limestone.  These  crys- 
talsj  towards  their  summits,  present  little  black 
zones,  arising  from  the  coaly  impregnation.  Ga-  ^^^^'^ 
]ena,  or  sulphate  of  lead,  is  also  found  in  the  coal 
of  Buckinghamshire.  Pyrites  are  common  in 
most  kinds  of  coat ;  and,  perhaps,  the  beautiful 
iridescent    illiiiitions,   which    in    some  rare  in- 

iiiforms  ■!»  llialbcil^Df  co:il  .ire  ihcrc  found  at  an  elevation  of  13,800 
feel  p<T|«'[iiii<'iiI,-ir.  \\'licri  the  ocean  leached  such  a  height,  ihfre 
would  be  above  ils  level  but  a  small  number  of  islands  scatlered 
over  ilie  face  of  ilic  ^lolMii.and  it  is  not  any  how  seen,  how  the 
sm.ill  qu^iiiiiiy  of  M'gtialiles,  which  had  been  accidentally  brought 
from  these  siiriiuiii?  of  mountains,  into  this  immense  ocean,  could 
hai'c  f^irmeil  the  thinnest  Iwil  ofcoal,  or  even  of  simple  turf."— Is  not 
this  coal  of  S,iiilj-l-c  anthracite  ! 

"  Biiuintn  Ion.;  retains  its  properties.  Thai  found  on  the  bricks 
of  B.iIjvIdii,  wliere  it  was  used  as  a  mortar  or  cement,  still  burof,  as 
ih.  I'aikiuion  obsLficd,  with  a  strong  bituminous  scent 
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Stances  equal  all  the  colours  of  the  richest  gems, 
may  arise  from  the  iron  and  sulphur^  as  thej 
greatly  resemble  those  of  the  beautiful  ores  of 
Elba. 

Oxyd  of  copper  has  also  been  feund  in  oobI 
at  Schemnitz  in  Saxony ;  cinnabar  in  that  ct 
Idria;  native  silver  in  that  of  Heasia;  nay.gdd 
decorates  the  coal  of  Reichenstein  in  Silesia.  It 
is  also  said  that  antimony  is  found  in  that  of  the 
isle  called  Bras  d'or,  near  Cape  Breton  in  Ame- 
rica *. 
werncrtar-  Wemcr  has  arranged  one  species  of  coal  oa- 
"°«*™^*-  der  his  genus  graphite,  namely  the  glance  cobI; 
which  he  again  subdivides  into  the  coachoidal 
and  the  slaty.  Glance,  applied  in  the  GennBB 
sense  to  some  ores,  and  a  kind  of  coal«  inaplia 
that  they  have  a  peculiar  bright  lustre ;  and  In 
glance  coal  mth  the  colour  of  tempered  steel,  or 
a  bright  variable  blue,  and  which  bums  witbout 
flame  or  smell,  is  the  same  with  that  foood  at 
Swansea,  here  arranged  as  a  structure  of  anthra- 
cite; for  it  has  neither  the  appearance  nor  chem- 
cal  character  of  graphite.  The  slaty  glance  cobI 
of  Werner,  the  kohlaiblend,  orcoalblend  of  other 
German  mineralogists,  is  the  anthracite.  Tosach 
inconsistencies  have  the  forced  and  unnatvil 

*  Brongniart,  ii.  lO. 


flpl^ication  of  geous  and  species,  to  inert  mat' 
•er,  reduced  even  the  ablest  authors. 

Of  common  coal,  Werner  numbers  two  spe- 
itieSfthe  black,  and  the  Itrown. 
■  The  blacJc  coa!  contains  six  subspecies ;  1.  '■ 
Pitch  coal ;  2.  Columnar  coal ;  3.  Slaty  coal ; 
4.  Cannel  coal ;  5.  Foliated  coal ;  and  G.  Coarse 
coal.  The  first  hjet  which  belongs  to  litliology ; 
the  second  wliich  burns  without  flame  or  smt-ll, 
is  an  anthracite,  as  Voigt  allows,  and  is  merely 
a  rare  variety.  But  from  the  want  of  judgement 
in  distinguishing  between  the  grand  and  import- 
ant substances,  and  those  which  are  merely  tri- 
fling and  rare  varieties,  sometimes  only  excep- 
tions or  excrescences,  the  very  arrangement  of 
inineralogic  systems  is  often  the  source  of  nnne* 
cessary  embarrassment;  the  separation  of  tlid 
pretended  species  being  sometimes  radical  and 
essential,  and  often  of  the  most  trifling  and  am- 
biguous nature  ;  nay,  sometimes  as  ridiculous  as 
if  the  species  of  trees  were  to  be  estimated  by  the 
mosses  wliich  grow  upontliem,  the  fantastic  forms 
occasioticd  by  accident,  or  the  cavities  hollowed 
by  the  iutnd  of  time. 

The  third  siibsptu^iesy  which  in  this  barbarous 
system  follows  jel,  a  rare  and  precious  substance, 
and  cuUiinuar  cual  which  is  confined  to  one 
bill,  the  Mi-is.'-ncr  in  Ilessia,  is  that  called  slate 
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coaly  which  is  that  substance  universally  knowi 
by  the  sole  name  of  COAL,  which  is  diffused  in 
vast  exuberance  through  half  the  globe,  acd 
supplies  nations  with  necessary  fuel  and  opulent 
manufactures !  This  instance  of  want  of  judge- 
ment may  be  added  to  numerous  otheis  already 
observed  by  Mr.  Chenevix  *. 

The  fourth  subspecies  of  Werner  is  caiaA  coo/, 
so  called  from  the  enunciation  of  the  word  cojidb, 
in  Scotland  and  the  north  of  Eug^aod,  l>ecaiise 
its  flame  is  clear  and  pure,  like  that  of  a  candle. 
By  many  French  writers,  and  even  by  Brochait 
and  Brongniart,  it  has  been  strangely  confoiiiuie4 
with  Kilkenny  coaly  which  being  an  anthracite 
emits  no  flame ;  a  clear  distinction,  indicatfidbj 
the  simplest  chemistry  of  nature.  It  is  not  oilj 
found  in  several  coal  mines  of  the  north  of  En- 
gland, but  in  those  of  Gilmerton  near  Edinburgh. 
When  very  pure,  it  is  made  into  various  little 
vessels,  snuff-boxes,  and  ink-holders.  Tlie  Ra- 
man writers  mention  jet,  as  a  chief  mineni  pro- 
duct of  Britain,  and  some  suppose  that  the  caa- 
nel  coal  is  intended,  but  it  would  rather  appev 
to  be  the  real  jet  •found  on  the  eastern  coastib 
particularly  that  of  Norfolk,  and  which,  as  the 
substance  is  merely  bituminous  wood,  may  either 

*  See  hb  Critique  on  the  Wemerian  syBtem*  in  thK 
Ckimic,  I8O9. 
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proceed  from  parts  of  the  submarine  forest,  re- 
cently observed  on  the  coast  of  Lincolnshire ; 
Wt  as  it  is  very  light,  may  be  brought  by  the 
iKa  from  a  great  distance. 
•  The  fifth  subspecies,  ihe/oliated  or  laminar,  is 
Ibund  in  the  Electorate  of  Saxony,  and  in  Sile* 
•ia;  but  it  may  certainly  be  observed  in  almost 
every  coal  pit,  as  in  fact  almost  all  coal  may  be 
said  to  be  slaty;  nay,  Werner  has  arranged  it 
hibiself  under  that  subdivision.  The  last,  and 
very  important  subspecies,  is  coarse  coal,  which, 
forsooth,  has  been  found  in  the  coal  works  near 
■Dresden  !  It  is  too  well  known  to  many  of  my 
readers,  and  rather  too  abundant  on  the  London 
.wharfs.  By  such  sagacious  subdivisions,  an  im- 
pure gold  must  be  regarded  as  a  diiferent  metal. 

It  may,  peihaps,  be  satisfactory  to  complete 
this  brief  view  of  Werner's  coal,  which,  like  the 
magical  mirror  of  Dr.  Dee,  formed  of  cannel 
coal,  represents  spirits  and  species  of  all  kinds 
and  (iiincnsioiis,  with  some  account  of  his  other 
division,  that  of  hrozvn  coal,  which  contains  five  BrawDco^. 
subspecies.  I.  Bituminous  wood;  2.  Earth  coal ; 
3.  Alum  tartli;  4.  Common  brown  coal;  and 
5.  Moor  coal. 

The  Jirst  is  an  important  and  widely  diffused 
substance  which  may  be  said  to  form  rocks,  fx 
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rather  mountain  masses,  by  the  Germans  calM 
Bergarts ;  for  as  rocks  may  be  formed  of  sbeUs 
and  other  animal  substances,  so  they  may  be 
constituted  of  the  venerable  remains  of  prknevil 
vegetation.  This  kind  is  the  Baoeg  ami  of  En- 
gland ;  and  in  the  Prussian  amber  minn  is  fooni 
with  adhering  amber.  It  is  the  AtrterfciOMf 
of  Iceland  where  it  abounds;  and  if  diffwi 
through  many  parts  of  Germany,  Fnnos^ 
Russia,  Siberia,  and  other  g^rand  regions  of  the 
world. 

The  feco72(f  subspecies,  earth  coalp  ia  sooKtiaci 
found  with  the  former,  being  merely  bitanooas 
wood  more  decomposed.  The  third,  or  dtm 
earth  is  certainly  a  most  capricioiis  altentiaab 
as  he  had  formerly  and  properly  airaiiged  It 
among  the  ar^s,  and  it  ought  in  lithqkgy  Id 
stand  at  the  very  head  of  that  daasi  It  wbbkj 
have  been  used  as  a  fuel,  as  orsten  is  in  Iidodi 
and,  perhaps,  Mr.  Werner  may,  in  hit 
almanack  of  classification,  arrange  that  Ui 
stone  among  the  coals.  The  fourth  nJkfeeia^ 
common  brown  coaU  is,  by  Mr.  Jameson^s  on 
account,  the  same  with  the  first  or  bitmniaos 
wood,  being  found  at  Bovey,  and  in  PMM 
with  amber;  so  that  it  can  hardly  be  cdMt 
variety,  certainly  not  a  diversity.    The  jS^Hk  * 
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lest  subspecies,  that  of  Moor  coal,  in  again  a  mere 
rariety  of  biiuoiinous  woodi  but  more  briltk,  u 
it  is  mingled  with  reeds. 

The  author  must  confess,  that  when  he  had 
perused  Werner's  accotiiit  of  the  coals,  his  ideas 
tif  the  subject  were  far  more  confused  than  ever 
they  were  before;  so  that  he  seemed  with  great 
.  itudy  to  have  learned  ignorance.  This  effect  must 
necessarily  arise,  when  subjects  of  the  utmost 
importance,  and  of  the  most  trifling  minuteness, 
are  presented  to  the  mental  eye,  as  of  equal  mag' 
Bitude.  By  the  unhappy  microscope  of  external 
characters,  an  insect  may  appear  hke  an  ele- 
phant; while  common  sense  and  chemistry  can 
■lone  present  the  ohjects  as  they  really  are.  It 
is  the  chief,  if  not  the  only,  use  of  systems  in 
natural  history,  to  assist  the  memory;  and  for 
this  purpose,  that  the  faculty  may  not  be  strained 
and  overpowered,  it  is  the  office  of  a  Judicioos 
arrangement,  to  present  the  chief  objects  in  the 
fore-ground,  while  the  others  are  marked  at  gra- 
dual distances,  that  the  mental  eye  may  repose, 
as  upon  a  lJ.^d:^cape,  painted  by  a  master  artist. 
But  to  return  to  a  more  immediate  view  of  the 
subject.  It  is  not  a  little  remarkable  that  dif- 
ferent qualities  of  coal  are  found  in  difierent 
strata  of  dissimilar  rock*,  thus  confirming  an 
obst-ivatioii   alirady  made,  that  the  quality  of 
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mineral  substances  is  often  inflaenced  bjr  thor 
gangarts*  Mr.  Kirwan  has  observed,  and  he 
has  illustrated  the  observation  by  nuuij  ei^ 
amples,  that  the  soils  containing  coaLue  chieflf 
clay  and  sandstone,  often  both  together;  which 
are  followed  by  the  rarer  instances  of  coal  ibaiid 
under  trap  or  basaltin,  which  may  abo  Mwwne 
the  form  of  amygdalite;  or,  by  the  coaneneaiof 
the  particles,  become  a  basalton  or  grmistei& 
Thick  beds  of  coal  have  also  been  found  aaui 
the  strata  of  limestone.  As  the  theme  is  of  gretf 
importance  to  national  and  individoal  ireikh 
and  prosperity,  it  may  be  proper  to  sabjoin  the 
brief  general  view  by  Brongniart. 

<'  The  coal  regions  follow  in  general  the 
order  of  composition.  1.  Psammites  (mi 
and  ferruginous  sandstone,  with  a  cement 
rally  of  argil,)  often  large  grained :  they  are  not 
only  composed  of  quartz  and  mica,  but  of  fiay* 
ments  of  all  kinds  of  rocks,  particularif  of  At 
spar.  2.  Argillaceous  and  micaceous  iduitii 
presenting  on  their  plates  impressions  of  fisha 
and  vegetables,  which  generally  bdong  to  the 
families  of  ferns  and  grasses.  3.  Beds  of  miiL 
carbonated  lime,  or  indurated  day.  4.  A  Hai 
of  secondary  argillaceous  porphyry,  which  oos- 
tains  branches,  roots,  and  even  entire  petriiBA 
trees.     6.  Argillaceous  iron  ore.      6.  BsM 
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pebbles  enveloped  in  ferruginous  sand."  *  He 
afterwards  observes,  thai,  the  limestone  which 
contains  coal,  often  becomes  black  from  inhala- 
tions of  the  bitumen,  while  the  inhereflt  shdU 
are  of  a  white  colour. 

A  remarkable  circumstance  in  coal  mines  is  siipi  m  dyko*. 
the  frequent  occurrence  of  what  our  miners  call 
slips  or  dtikes,  while  the  French  call  them  creins 
or  failles,  consisting  of  indurated  clay,  basaltin»  , 

called  mhiii  in  Scotland,  and  sometimes  of  sand* 
stone.  These  are  sometimes  of  great  extent,  and 
a  whin-dyke  is  -said  to  pass  across  the  estuary  of 
the  Forth,  from  East  Lothian  to  Fife,  a  distance 
of  10  or  13  miles.  These  slips  intersect  the 
strata  of  coal,  almost  at  right  angles;  and  ge> 
iierally  derange  them,  in  regard  to  elevation,  the 
stratum  of"  coal  being  higher  and  lower  on  the 
different  sides  of  this  interruption.  It  seems  a 
general  observation  that  the  strata  always  sink, 
on  what  may  be  called  the  back  of  the  slip, 
which  seems  to  indicate  that  the  matter  was 
ejected  from  bencatli,  and  that  the  consequent 
cavity  had  occasioned  tlie  subsidence  on  that 
side.  These  slips  sometimes  contain  fragnients 
of  coal  f,      J  licy  appear  in  the  section  of  the 


j  ihf  qii;ility  of  the  coal  changes ; 

tj  iiill  nuatur  it  splits  and  it  friable  j  than  bfr 

2  p 
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noted  hill  of  St.  Gilles^  near  LJege.  Genneli 
has  inferred  that  there  are  in  this  hitt  not  Im 
than  61  beds  of  coal  which  are  talient,  or  in  ibt 
mining  language  rise  to  the  day,  at  disciiMrt  dii- 
tances,  but  only  23  are  Worked.  The  C€il 
mines  of  An^in^  near  Valenciemiet^  dttcribed 
by  Daubuissoh,  present  singiilAr  lakge  9ap^ 
trhich  seeth  to  defy  1^1  theory^  except  the  proA* 
gious  power  of  steam,  arising  firom  iiltemal  fiin 
and  w&ters,  and  acting  white  the  be4i  weie  yd 
soft. 
Coil  mkiM  of     The  limits  and  nature  of  tl 

mit  a  description  of  the  ito     t 
even  of  England.    Those  of     e 
most  celebrated^  as  they  have  anp 
tal  for  many  ages.  The  land  which 
mineral  treasures,  is  often  fertile, 
argillaceous  sandstone,  which   {  i 

grindstones,  not  only  common  : 
exported  to  other  countries.    Even 
grand  monuments  of  human  indi      r,  * 
veller  being  astonished  to  see  large  i      % 
with  coal,  proceeding  without  h  | 

on  wheels  adapted  to  wooden  ways 
with  iron.     The  coal  mines  of  Whiti 
the  western  coast,  are  the  more  remarl 

comes  dull,  earthy,  and,  o  it  were,  identified  #ilh 
Mincs^  No.  13,  p.  ^ 
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4wy  are  contioued  for  a  space  of  more  than  120Q 
jrafdsj  or  two  thirds  of  a  mile  under  the  sea ;  a, 
Vtliation  tike  that  of  a  mine  in  Cornwall,  wlierq 
ths  raging  waves  are  heard  over  head,  most  tef- 
BiUe  to  the  imagination.  The  most  celebrate4 
(04)  mines  of  France  are  those  of  St.  Etienne,  ia 
tfie  department  of  the  Loire,  which  have  been 
worked  for  many  centuries.  Those  of  Flaodera 
are  also  of  ancient  reputation:  and,  perhaps^ 
our  attention  to  this  valuable  substance  was, 
like  many  other  useful  improvements,  derived 
^m  our  commerce  with  the  Flemings*. 

^ven  in  the  same  bed  the  coal  is  seldom  of  thQ 
(«me  quality,  or  homogenous;  so  th^t  many  of 
the  German  subdivi^tlons  would,  in  tbe  case  Qf 
»Dy  other  substance,  be  regarded  as  mere  vaq^ 
lies.  Such  is  the  fibrous  c.oat  of  Estner,  whici) 
was  brought  from  Newca^tlp;  the  ribbon  coal 
of  Irviu  on  tiie  western  coast  of  Scotland  ;  th^ 
parrot  coal,  said  by  some  to  be  so  called  (rofa  its 
iridescence,  while  others  suppose  that  it  received 
its  name  from  the  crackling  noise  it  makes  whei^ 
fust  kiiidleii.  It  is  surprising  that  Werner  has 
not  arranged  the  eartliy  coal,  called  smut  or 
culm,  as  a  distinct  subspecies.     It  has  been  ob- 

*  AccDi'Uii^to  iiiifibii.  Mill.  i.  47B,  410.  the  deepest  coal  imn^ 
*rc  ihusi' of  N.uuuf,  if.*uy  ftel. 
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served,  that  where  the  coal  approaches  the  slip, 
it  has  lost  its  bitumen^  whence  it  is  argued,  thai 
the  slip  rose  heated  from  beneath  ;  while  othen 
only  infer,  that  the  bitumen  has  been  absorbed 
by  the  humid  rock.     In  confirmation  of  tbe  for- 
mer opinion,  it  is  added,  that  in  the  north  of 
Ireland  the  layers  of  flint  become  red  and  light 
when  they  approach  the  whindyke ;  and  speci- 
mens which  I  have  seen,  certainly  bore  evefj 
mark  of  having  been  affected  by  great  heat 
if  idescent.       The  iridescence  of  coal  often  penetrates  a  large 
mass,  and  appears  in  almost  every  direction.   In 
the  peacock  coal  of  Wales  or  Somersetsbiie,  tbii 
iridescence  often  assumes  a  strong 
of  what  are  called  the  eyes  in  a  peaeock*s 
In  that  of  the  valley  of  Llangolen,  tbe  iriA 
consists  of  steel-purple,  crimson,  green,  ydlov, 
and  blue,  disposed  in  zones.     But  byfrr  the 
most  beautiful  of  this  kind,  is  a  coal  finind  it 
small   portions,   near  Valenciennes,  in  irUcb 
crimson,  green,  blue,  and  yellow,  perfecdy  opa- 
lise  or  interchange ;  so  that  the  snbftanoe  hH 
more  splendour  than  even  the  noble  opal.    The 
exquisite  vivacity  of  the  tints  can  only  be  eqail- 
led  by  some  of  the  celebrated  iron  ores  of  Elbif 

• 

*  Mr.  P^rkin^on,  Org.  Rem.  vol.  i.,  infomu  v»  that 
cual  is  found  in  Soiuorscuhirt  at  a  considerable  daplh, 
iMring  aiiBj^lcd  with  fouil  khcllsj  and  Ycstigei  of 
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nd  probably,  on  a  chemical  analysis,  these 
iods  of  coal  ivould  be  found  to  yield  a  small 
ortion  of  iron  and  sulphur. 

The  structure  of  coal,  as  already  mentioned, 
lay  be  regarded  as  universally  schistose:  and  it 
\  believed  that  even  the  columnar  may  be  con- 
idered  on  a  large  scale,  in  the  same  point  of 
iew,  that  is,  the  columns  are  horizontal,  and 
liled  like  billets  of  wood  on  each  other.  The 
mall  columnar  kind  found  in  Scotland,  consists 
f  little  columns,  about  half  an  inch  in  diame- 
er,  and  a  few  inches  in  length,  united  in  a  com* 
ion  base*.  Its  form  seems  to  arise  from  the 
srruginous  gangart,  which  envelopes,  as  in  a 
heath,  the  little  columns  of  coal;  and  it  is  like- 
I'ise  said  to  occur  in  a  form  merely  schistose, 
t  is  in  fact  so  minute  as  rather  to  belong  to  li- 
liology.  Tlic  tiiicf  varialions  of  coal  can  there- 
are  only  be  classed  as  aspects. 

Aspect  1.  Common  coal.  This  substance  is 
inly  observable  «lifn  it  presents  some  remarkable 
livcrsitics,  Is  accompanied  with  singular  accidents, 
tr  is  brouglit  from  new  rej^ions. 

•  Mr,  Jjuicsoii,  Dumf.  l60,  wji  it  is  found  about  four  miles 
rom  Ni-w  Cuuinock,  Ajrshirc,  aioiig  with  graphile,  which  ii  tita 
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Coal  from  Australasia. 

The  satne  from  China. 

The  same  from  Cape  Bret6n. 

Ribbon  coal,  frt)m  Irvine,  S(!ot1itnd. 

Peacock  coal,  frt)m  Wales,  or  Soittertfealifife. 

Opaline  coed,  from  ValendenncSB. 

Coal  with  dilcaii^eous  spar,  from  bferb^Ahte, 

With  lead,  from  Bttckinghainshine. 

With  foliated  py i^ites,  and  White  veihs  Of  calek- 

reous  spar,  frdm  Deifiiy&hire,  Arc. 
With  lintimony,  froili  North  AineAd/L 
"With  cinnabar,  from  Idria. 
With  copper  ore,  from  Saxony. 
With  native  silver,  from  Heasia. 
With  gold,  from  Silesia. 

Aspect  2.    Laminar  or  FoSated. 
From  Saxony  and  Silesia. 
From  the  mines  of  Wodensbiiry,  or  Wiosbiuyi 
in  Staffordshire.  It  is  commonly  of  ii 


Jspect  3.    Cannd  coal.    This  occurs  %  mtt 
thick  and  compact  layers,  and  the  frtlctureis'MB^ 
times  even,  sometimes  large  and  flat  condioiihL 
Cannel  coal,  from  Lancashire  and  Shropshirt 
The  same,  from  Gihnerton  and  Muirkiri^iB 
Scotland. 
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Aspect  4.     Coiiwmar  coal. 

As  the  Germim  kind  belongs  to  anthracite,  so 
it  is  probable  that  the  ScotLsli  is  of  the  some  dfi- 
Acription  ;  the  latter,  however,  presents  the  velvety 
appearance  of  the  charcoal  plates  in  common  coal ; 
■but  is  so  deeply  impregnated  with  oxyd  of  iron, 
ihat  it  is  partly  of  a  brown,  partly  of  a  motallic 
lustre ;  which  may  not  only  be  the  cause  that  it 
-does  not  flame,  but  is  probably  the  original  source 
of  its  columnar  form,  which  iron  often  affects  ;  an^ 
*s  the  power  and  predominance  of  that  metal  are 
•very  great,  it  often  manifests  its  presence,  by  in- 
ducing almost  any  other  substance  to  assume  its 
'4endencie3. 

MODE  ,IV.    UGNITE. 

This  name  has  been  assigned,  with  great  pro- 
priety, by  Brongniart  to  the  substance  which 
Werner  has  called  brown  coal,  with  his  usual  at- 
tachment to  colours,  which  of  all  denominations 
are  the  most  vague  and  illusory.  Some  who 
prefer  Greek  etymons  might  call  it  xylite,  de- 
rived, in  like  manner,  from  wood;  but  the  Latin 
language  is  equally  classical  with  the  Greek,  and 
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is  of  general  use  in  the  definitions  of  natural  his- 
tory; so  that  there  seems  no  reason  for  its  ex- 
clusion, while  on  the  contrary  its  admissioo  af- 
fords a  pleasing  variety. 

The  account  of  lignite^  given  by  Broogniar^ 
is  so  complete,  clear,  and  satisfactorji  thfit  it 
shall  be  translated  with  a  few  subjoined  obterrar 
lions ;  after  premising  that  one  of  his  varieUe% 
namely  jet,  rather  belongs  to  lithology  in  eveiy 
sense,  as  it  is  found  in  small  pieces,  and  only  ap- 
plied to  minute  purposes  of  use  or  decoratioiL 

The  others  are  found  in  large  beds  or  maaMi^ 
by  the  Germans  called  bergarts;  and  though 
many  rocks  are  composed  of  shells,  conhft  mip 
drepores,  and  other  animal  remains,  the  leider 
might  be  startled  at  the  idea  of  a  rock  composed 
of  wood.  Yet  rock-salt,  which  will  be  treated 
among  the  Anomalous,  perhaps  affords  an  idea 
little  less  incongruous;  and  too  great  precisioa 
would  lead  to  neology,  which  ought  alirays  lo 
be  avoided,  except  in  cases  of  indispettsable  ne- 
cessity. Rocks  of  pumice  or  of  obsidiani  or  eren 
of  topaz,  are  ideas  equally  new  to  the  generalitj 
of  readers,  yet  they  exist  in  nature,  which  mmt 
be  followed,  and  not  controlled. 
Brnnffniarfs  «  T4ie  combustiblc  minerals  which  bdoaeto 
this  species,  are  characterised  by  the  odour,  ad 
the  products  of  their  combustion.    The  odonr 


HODS  ir.    Liamri.      ' 

,they  spread  in  burning,  is  pungent,  often  fetid, 
and  has  no  analogy  with  that  of  coal  or  bitu- 
mens. They  burn  with  a  clear  flame,  without 
bubbling  or  caking  like  coal,  or  running  like  so- 
lid bitumens.  They  leave  powdery  ashes  like 
those  of  wood,  but  often  in  greater  quantity, 
-more  ferruginous,  and  more  earthy  :  they  seem 
•to  contain  a  little  potash  *.  These  combusti- 
bles give  an  acid  by  distUIation,  which  coal  does 
not. 
■,  "  Lignites  vary  in  colour  from  deep  and 
shining  black,  to  an  earthy  brown:  the  texture 
:of  the  greater  part  of  the  varieties  indicates  their 
-origin,  and  gives  rise  to  their  name.  The  woody 
^tissue  is  often  observed,  though  sometimes  it  hati 
whoHy  disappeared.  The  fracture  of  lignite  is 
compact,  often  resiuiform  and  conchoidal,  or 
shining  and  straight. 

"  The  externa!  characters  of  the  varieties  of 
the  species  diiler  too  much  among  themselves, 
to  allow  them  to  be  farther  generahsed. 

"  1.  Lignite  Jet  f .  It  is  hard,  solid,  compact, 
and  capable  of  receiving  a  very  bright  polish ;' 
it  is  opake  and  of  a  pure  black  j  its  fracture  is 
undulated,  and  sometimes  shining  like  that  of 

"  ■  M-  Mrtjon  fiiimd  about  3  in  100  in  the  ashes  of  (he  bitu- 
ciiiioiii  wood  of  C'asicIiiiLovo. 

"  -f  Jtl,  Ilaiiy — t'ec/ikolilc,  pici/arm  coal.     Broch." 
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pitek.    Its  specific  gravity  is  l^^SfiO.     It  is  and 
to  be  sometimes  lighter  than  water ^. 

<<  This  variety  is  found  in  layers  of  Iktle  Ihickp 
nessy  in  marly,  schistose,  calcareous,  «r  sud^ 
beds.  Tike  organic  tissue  of  wood  is  TirrrnJiif 
observed  in  it. 

^  This  lignite  is  found  in  fonoe ;  m  ¥rm^ 
vence;  at  Belestat,  in  the  PyTenees;  u  ihed^ 
partment  of  the  Audef,  near /the  viUage4if  fiaiMi 
six  leagues  to  the  south  of  Carcassone;  this 
sometimes  contahis  amber ;  .and  near  4^i}iio, 
in  the  same  department,  in  ftbe  .conunmei  of 
Ste.  Colombe,  Peyrat  and  fiaskide ;  it  «  itt  the 
depth  of  10  or  Ifi  yards,  in  oblique  Ai^eii^ !» 
ftween  beds  of  sandstone;  but  these  lagpe»sre 
oieither  :pure  nor  continuous.  Jet,  |iroper  toike 
ivorked,  is  found  jn  masses,  the  weight  of  ivliick 
seldom  exceeds  oO  pounds.  These  aiinai  hsie 
'been  wrought  for  a  long  .time,  and  have  piD- 
duced  a  considerable  quantity  of  Jet,  jviiichii 
cut  and  polished  in  the  samecountiy. 

*^  In  Germany,  near  Wittemberg  inSaKooy; 
:it  is  also  there  wrought  and  polidied.  TjOf 
■finejet  has  been  found  in  Spain,  iniGalicis,.u' 

''  *  I  doubt  if  real  jet  be  ever  lighter  than  water.  Thk 
••eons  rather  to  belong  to  the  next  variety.** 

t  An  account  of  the  manufacture  of  jd,  is 
Aude,  may  be  found  m  the  Jour,  det  Mioci^Kob  4,^^  jjj  -f 
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4n  the  Asturias.  In  sh&rt,  it  Is  mentioned  as  ots 
CUrring  in  Iceland,  in  the  western  part  of  thw 
isle. 

"  Of  this  combustible,  ornaments  are  made, 
■particularly  moarning  trinkets.  Jet  is  poIiBhed 
-with  water,  on  a  wheel  of  sandstone,  worked  hth 
Yizbntally.  Jet,  mingled  with  pyrites,  is^mendlf 
rejected. 

"  2.  Friable  lignite*.  This  variety  ifi  foond 
in  extensive  and  thick  beds  ^  it  is  of  a  bngbt 
■black,  but  less  bright  than  the  preceding  kmd; 
-what  above  all  distinguishes  H,  is  its  great  fria- 
bility ;  its  surface  is  always  cracked,  tind  its-tnu»> 
es  are  divided,  with  the  greatest  facility,  into  B 
•number  of  cubic  pieces,  a  character  which  iig- 
-tiite  jet  does  not  present,  Jn  some  InstanceB, 
the  tissue  of  vegetables,  which  have  formed  it, 
'is  observable. 

"  Friable  lignite  is  more  abundant,  and-con- 
scqueutly  more  useful  than  the  two  first  TarietieB. 
It  is  found  in  horizontal  beds,  often  thiok  and 
extensive,  but  is  never  found  <in  such  large  maei- 
es  as  coal,  with  which  it  has  very  improperly 
been  confounded.  It  not  only  differs  by  its-pTo- 
perties,  but  it  also  differs  in  its  locality.  It  is 
found  in  masses  of  sand,  which-oftenifiltcalOft- 

"  •  Moorkohlt,  mud  coat,     BrofA," 
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teous  valleys^  or  which  lean  against  the  hiib 
which  skirt  them.  It  is  also  founds  but  more 
rarely,  in  argillaceous  marl. 

*^  This  combustible  is  common  enough  in  the 
south  of  France,  particularly  in  the  deparUnent 
of  Vauciuse.  I  have  found  it  under  the  circum- 
stances I  have  just  mentioned,  at  PioliBi  near 
Orange. 

<*  It  is  found  in  very  large  mass;  at  Raette, 
department  of  the  Forests. 

'<  It  easily  burns,  but  emits  a  very  disagiee- 
able  odour.  It  can  only  be  used  in  mauafiM- 
tures,  and  to  bum  lime.  Smiths  cannot  use  it 
in  their  forges.  I 

^'  3.  Fibrous  lignite  *•  Its  colour  varies  ftosi 
a  clear  blackish  brown  to  a  clove  brown.  It 
has  a  perfect  woody  form  and  texture,  cons^ 
quently  its  longitudinal  fracture  is  fibrous,  and 
in  its  transverse  fracture  are  perceived  the  annual 
circles  of  the  wood. 

''  It  is  easier  to  break  than  woo^;  under  the 
knife  it  assumes  a  kind  of  lustre. 

'^  This  lignite  is  sometimes  found  in  coDside^ 
able  masses. 

"  It  is  found  in  France,  in  the  neighbonifiood 
of  Paris,  near  St.  Germain,  in  the  isle  of  Chato^ 


"  *  Gcmeiner'liiuminoscs'holtp  common  iMtmniixMii  mooL^ 
M'ern." 
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■which  seems  to  be  entirely  formed  olit;  and 
near  Vitry,  on  the  banks  of  the  Seine,  'here  is 
a  thick  bed  of  trunks  of  trees  well  proerved 
(Gillet  Laiimont).  In  the  department  of  Ariifige, 
the  clefts  of  this  lignite  are  penetrated  vith 
sparry  carbonate  of  lime.  In  Liguria,  near  Cas- 
tel-Nuovo,  at  the  mouth  of  the  Magra,  it  is  'a 
thick  and  very  extensive  beds.  In  Hessia,  neat 
the  mountain  of  Ahlberg,  the  layer  is  two  yards 
thick.  In  Steinberg,  near  Munden  in  Hanover, 
it  forms  two  layers,  one  10  yards,  and  the  other 
six,  which  are  separated  by  a  bed  of  rock  from 
l2  to  14  inches  thick.  In  England,  at  Borejr 
near  Exeter,  there  are  17  thick  beds,  which  are 
at  a  depth  of  about  66  feet,  under  sand,  and  in 
potters  clay.  In  Iceland  it  is  very  abundant, 
and  is  called  stirturbrand  i  the  trunks  which 
form  these  heaps  arc  very  distinct,  and  seem 
merely  to  have  been  compressed. 

"  But  this  lignite  is  still  more  common  in  little 
detached  masses  ;  sometimes  it  accompanies  the 
preceding  varieties ;  sometimes  it  is  found  alon^ 
in  small  layers,  in  the  midst  of  beds  of  argil  or 
of  sand.  It  is  met  with  almost  everywhere,  and 
is  used  as  fuel  in  those  places  where  it  is  abun- 
dant. 

"  Tills  vegetable,  rather  than  mineral  com- 
bustible, being  scarcely  decomposed,  would  not 
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deserve  U  form  a  variety  in  the  systems  of  min^ 
rals,  if  It  diet  not  pass  by  imperceptible  degrees 
to  thf  varieties  which  precede  it,  and  to  that 
wbici  follows.  Its  history,  in  strict  language, 
mor^  properly  belonging  to  geology,  than  to 
miieralogy. 

*'  Earthy  lignite  *.  This  substance  is  Uack, 
er  of  a  blackish  brown,  mingled  with  a  ledfidi 
cast.  Its  fracture  and  aspect  earthy,  fine  grain- 
ed, rather  soft,  even  friable,  snaooth  to  thq  fed, 
and  becomes  bright  by  scraping.  It  is  oeaily 
as  light  as  water.  It  bums,  emitting  a  disa- 
greeable smell. 

^^  It  not  only  often  contains  remains  el  legc^ 
tables,  but  sometime^  itself  presents  the  teatait 
of  wood,  without  ever  possessing  either  the  cs^ 
lour  or  brightness,  or  the  hardness  of  the  pi» 
ceding  varieties. 

'*  Earthy  lignite,  bums  sufficiently  fret  jto  bf 
used  as  fuel ;  it  gives  a  gentle  wid  ef mI  hmlg 
but  exhales  an  odour  generally  uaplcaSMtt  tal 
sometimes  rather  agreeable. 

<*  It  is  found  sometimes  in  the  jnidst  of 


•«  •  Biiuminote  hoUerdtp  cirthy  bkumipooi  ivud.  9iM^ 
Vulgarly  earth  of  Cologne,  and  •OQictimeSy  but  impfopcrly  Tl"^ 
Umber,  properly  so  calloly  which  comes  from  luly.  or  ||^  f0* 
ooDtaining  nothing  thai  is  combusuble. 


I* 


d»ry  earths  in  the  neighbourhood  of  coal  mines; 
sometimes,  and  even  most  often,  in  alluvial  land. 
"  We  shall  mention,  as  an  authentic  example 
sf  this  variety,  the  earthy  lignite  of  the  environs 
•f  Cologne,  known  in  trade  by  the  name  of  earth 
of  Cologne,  as  it  is  wrought  at  a  little  distance 
from  that  city,  near  the  villages  of  Bruh!  and 
Liblar.  This  lignite  forms  very  extensive  beds 
of  eight  or  ten  yards  in  thickness,  which  are  si- 
tuated under  considerable  elevations.  It  is  im* 
mediately  covered  with  a  bed,  more  or  less  thick^ 
of  rolled  pebbles  of  quartz  and  jasper,  as  large 
■5  eggs,  and  reposes  on  a  bed  of  white  argil,  of 
«n  unknown  thickness.  The  bed  of  lignite  is 
homogenous ;  but  fossil  vegetables  are  found  in 
it,  very  well  preserved.  They  are,  1.  Trunks 
of  trees,  lying  one  on  the  other,  witbont  any 
order,  the  wood  being  black  or  reddish,  generally 
compressed  :  they  easily  exfoliate,  by  drying  is 
the  open  air.  Some  belong  to  trees  of  the  dico* 
tyledon  kind,  others  are  fragments  of  pfdm-treefl. 
Among  these,  M.  Coquebert-Montbret  has  found 
some  which  are  full  of  small  round  pyritic  bodies, 
resembling  grains  of  small  shot  *.     This  wood 

*'  ■  M.  Heimhas  remarked  in  ihe  lignite  of  K&ltni-DordbeiH),iR 

Thuringia,  smull  i.'loii);.ilc(l  spherical  substances,  resembling  ■  pod 
of  twu  priitiiiTis.  M.  Rlumcnbach  suppotes  (hem  lo  be  uuiloculu 
biTilre  capsdei.    (.Jaurnai  da  Mimt,  No.  KM,)" 
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burns  yery  well,  and  even  with  a  kind  of  flui& 
2.  Woody  fruits,  the  size  of  a  nut,  and  which 
have  been  known  to  be  those  of  a  species  of  the 
palmtree  fareca).  The  lignite  of  Cologne  con* 
tains  about  0,20  of  ashes,  rather  alcaline  ui 
ferruginous  (Ant.  L.  Brongniart.)  Its  uses  aro 
various ;  it  is  worked  in  open  air  with  a  nmpk 
spade;  but  the  more  easilj  to  transport  itritis 
wetted,  and  moulded  in  vases,  which  give  it  the 
-  form  of  a  truncated  cone. 

^^  It  is  used  as  fuel  in  the  environs  of  Ccdogne. 
It  burns  slowly  but  easily,  and  without  flams^ 
like  tinder,  giving  a  lively  heat,  and  hmngytty 
fine  ashes.  These  ashes  being  consideral  asa 
very  good  manure,  to  obtain  them  a  pait  sf 
this  lignite  is  burnt  on  the  spot  wlieie  it  ii 
wrought. 

<^  Earth  of  Cologne  is  more  especially  used 
for  painting  in  distemper,  and  even  in  4nI  eo* 
lours.  The  Dutch  use  it  to  adolterale  fMr 
snuff;  when  it  is  not  mixed  in  too  great  a  cpoh 
tity  it  gives  the  snuff  a  fineness  and  softiMi^ 
which  is  much  esteemed,  and  cannot  be  in  the 
least  injurious.  (Faujas.) 
.  '^  This  lignite  is  also  said  to  be  found  in  HesMi 
Bohemia,  Saxony,  Iceland,  &c.  (Brochant);  bit 
as  there  has  been  a  confusion  between  this  com- 
bustible and  the  variety  of  ochre,  called  aakr* 
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we  Cannot  be  positive  that  these  local  indica- 
tions have  really  any  relation  to  earthy  lignite. 

**  It  may  have  been  observed,  from  what  has 
3»een  Just  said  on  the  situations  peculiar  to  some 
-Itarieties  of  lignites,  that  this  fossil  combustible 
bdoDgs  to  soils  of  the  most  recent  formation, 
wnce  it  is  only  found  in  accretions  of  sand  or 
argil.  It  is  almost  never  met  with  under  rocky 
beds,  except  in  coarse  carbonated  lime,  and  un- 
der basalt.  In  the  mountain  of  Rlnge  Kuhle  in 
Hessia,  several  thick  layers  of  lignite  are  ob- 
served, lying  on  a  sandstone,  and  separated  by 
layers  of  potter's  clay  and  sand  (Mobs).  Od 
the  sea  shore,  near  Calais,  fragments  of  lignite 
have  been  picked  up,  which  were  penetrated 
with  crystals  of  quartz,  very  Umpid,  and  disposed 
in  spheres. 

"  Lignite  then  is  of  a  very  different  formation 
from  that  of  coal ;  and  M.  Voigt  thinks  that 
there  is  no  transition  between  those  two  com- 
bustibles. 

"  The  air  which  circulates  where  lignite  is 
wrought  is  generally  bad*." 

In  his  Essay  on  Geology,  Faujas  has  given  an  orcoioioe. 
accurate  and  ingenious  account  of  the  prodi- 
gious mass  of  lignite  near  Cologne,which  extends 

*  Broiign.  ii-  3Q. 
VOL.  I.  2  <l 
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for  manjr  leagues,  and  is  coyered  with  a  bed  of 
pebbles  from  12  to  dO  feet  in  thickness,  while  Ae 
lignite  itself  exceeds  50  feet*.  Onr  ingenion 
observer  says  that  the  trunks  of  trees,  which 
are  often  found,  are  always  deprived  of  their 
branches;  whence  he  argues,  that  they  hafe 
been  conveyed  by  the  ocean.  Bendes  the  Mta^ 
which  now  belong  to  Hindostan,  the  MoloeoHk 
and  China,  masses  of  a  kind  of  gum  or  InuikiB* 
cense  are  fouod,  which  when  burnt  perfinne  tte 
huts  of  the  peasants  f. 

Masses  of  a  similar  kind  hav«  been  Sdmai  ii 
many  quarters*  of  the  department  of  the  Aine; 
one  of  the  most  remarkable  being  Ask  ncv 
Beaurieux,  where  a  pit  sunk  to  the  depth  ef  tt 
feet,  ended  in  a  subterranean  nqafsb,  firil  ef  sni 
.  and  water,  which  soon  filled  the  pit  |.  la  tbH 
of  Villery-en-Prayer,  at  the  depth  of  17  «r  II 

*  i.  410. 

t  There  is  iu  Prussia  a  mine  ofamber*  98  feet 
l)er  is  found  between  two  salbandt  of  ligpivcj  and 
rent    Jour,  de  Phyi.  tome  snxiz,  p.  305.     At 
Transylvania,  a  lignite  is  fomid  willi  leav«i  of  fplA 
Splines,  No.  23,  )>.  83. 

X  In  Mount  Mcisncr,  Hcssia,  there  Is  a  veiy  |hkk  bed  tf  Wl 
turf,  with  trunks,  branches,  and  roots  of  trees,  ivpoiiif  ob  Ear 
sione,  and  covered  with  basalL  De  Lao.  CM.  989»  Mib  M 
such  hills  had  sunk  under  water,  and  were  a^uo  tksilBi  Ai 
Schcninitz  there  is  a  vein  of  lignite  at  the  depth  of  SfiOnA 
des  Mines,  iv,  807. 


feet,  a  lignite  was  found  much  impregnated  with 
pyrites,  as  are  most  others  of  the  Aisne.  In  tliis 
bed  of  decomposed  wood,  which  is  about  three 
feet  six  inches  in  thickuess,  are  found  pieces  of 
fossile  wood,  partly  carbonised  j  some  bones  of 
animals,  seemingly  of  wild  kine;  amber  in  round 
or  angular  fragments,  some  quite  transparent 
and  sometimes  imbedded  in  pyrites.  Such  vene- 
rable relics  must  not  be  confounded  with  peat, 
which  commonly  proceeds  from  the  decompo- 
sition of  graminous  and  other  small  vegetables, 
though  trunks,  hazel  nuts,  &c.  be  occasionally 
found.  Fiiujas  supposes  with  Patrin,  that  coeU 
itself  may  often  consist  of  wood  brought  by  the 
sea,  and  deposited  in  recesses  at  considerable 
elevations,  when  the  globe  was  studded  with  pri- 
meval islands.  The  numerous  sea  plants,  mo- 
lusks,  and  oily  carcases  of  so  many  fish  that 
daily  perish,  also  contribute,  in  his  opinion,  to 
this  product;  but  this  theory  has  many  diffi- 
culties. 

Professor  Hollman  of  Gottingen,  pnblished  in 
1784  an  account,  which  had  before  appeared  in 
the  Philosophical  Transactions,  vol.  51,  of  some 
hills  or  mountains,  as  he  calls  them,  near  the 
city  of  Mundcn,  and  in  that  point  of  land  which 
is  washed  at  tlieir  junction  by  the  rivers  Werra 
and  Fulda;  one  is  about  1150  feet  in  height, 
3  qS 
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and  they  may  be  said  almost  to  consist  of  fos- 
sile  wood.     Another  near  Altendorf,  on  the  bor- 
ders of  Hessia,  about  1800  feet  in  height,  pre- 
sents v^t  quantities  of  fossile  wood,  under  a  stra- 
tum of  stone,  not  less  than  from  80  to  140  yards 
in  thickness*. 
Kutey  coal.       Que  of  the  most  remarkable  lignites  is  the  Bo- 
vey  coal  of  England,  already  mentioned.    Dr. 
Kidd  ubsorves^  that  it  is  attended  with  a  kind  of 
porcelain  clay,  derived  from  the  waste  of  the 
adjoining  granite  hills,  subsiding  into  this  heath, 
which  is  a  natural  basing.     The  sandy  quarts 
and  fragments  of  felspar,  correspond  with  Uwae 
of  tlic  adjacent  granite.     This  lignite  ofka  risei 
in  the  form  of  trees,  but  is  often  comprenedia 
straight  flat  pieces,  three  or  four  feet  in  leoglkt 
which  are  called  board-coal^   from  a  natural  re- 
dunblancc^  an  observation  which  may  also  be 


*  Parkinson,  Org.  Hem.  vol.  i.     He  supposes  tl  f' 
I»a5sc*s  through  a  bitiimuious  fcruienUition,  after  wh      il  B M 
with  water  full  of  siliceous  particles.     See  also  li.         «< 
aud^,  that  .miiiial  matter,  by  loii^  residence  in  water,  wv 
verted  into  the  atUpoccre  of  r»iiircroy,  resembling  spennaoeu. 
ingenious  writer  bus  also  obbervcd,  i.  364,    the  piCMfKeud 
fliiencc  of  bituminous  matter  in  the  semi-opal,  and  other 
waxy  lustre  ;  so  it  may  enter  into  the  opal.     But  as  Kl 
found  inllanimable  matter,  may  not  the  carbon^  which  (        ! 
proportion  of  bitumen,  here  exert  its  power? 

•  Ouiliuc?,  i.  1()6. 


extended  to  the  surturbrand  of  Iceland.  Mr. 
Hatchet  has,  with  his  usual  acuteness  and  ahility, 
examined  many  similar  substances,  as  the  wood 
of  the  submarine  forest,  off  Sutton,  on  tiie  coast 
of  Lincolnshire,  which  he  found  yielded  kali,  and 
had  no  character  of  coal.  An  analysis  of  200 
grains  of  Bovey  coal  yielded  water  60,  thick 
brown  oily  bitumen    2),    charcoal  90,  mixed 

gaz  sg. 

The  presence  of  the  substances,  called  by  the 
chemists  extract,  resin,  and  ,/ibre,  are  esteemed 
to  evince  the  original  vegetable  character,  how- 
ever it  may  be  transmuted  or  disguised.  The  ex- 
cellentftxperiments  of  Mr.  Hatchet,  demonstrate 
that  the  extract  is  the  first  principle  that  disap- 
pears, next  the  resin,  and  lastly  tbe^bre.  When 
every  mark  of  organisation  has  thus  disappeared, 
the  substance  becomes  compact,  and  the  con- 
choidal  fragments  resemble  pitch '.  In  this 
new  condition  it  is  called  coal,  to  which  the  lig- 
nite of  Bovey  nearly  approximates.  In  the 
strata  of  this  substance,  Mr.  Hatchet  also  ob- 
served small  masses  approaching  to  the  nature  of 
the  lignite  of  Cologne,  and  which  he  called  re- 
sinafphaUum,  or  resinasplialt,as  it  contains  about 
55  of  resin,  and  41  of  asphalt. 


I- 
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STRUCTUAE    I.       FIBROUS. 

Aspect  1.    Entire.     Bovey  coal. 

Surturbrand,  from  Iceland. 

Fibrous  lignite,  from  France,  Uguria,  &c. 

Aspect  2.    Mingled.    Bovey  coal^with  resioa^- 
phalt. 

Lignite,  with  amber,  from  Prussia. 

STRUCTURS  ir.      FBrASLB. 

From  the  south  of  France. 


x*^  ..   8TRUCTX71LB  HI.     S4aTBT. 

^ .  I 

AsfMiyi.     Entire.     XJt 
logne.    V4'  ^ 

Aspect  2.    Mingled.     Tb»  same^  w 
semblinglhlbareca.  . 

With  a  glim  Wjhidi  bums  like  frankincense. 

Having  thus  described  the  essential  kocki^ 
or  those  which  receive  their  divisions  and 
minations  from  preponderant  or  from  pred 
nant  substances^  whence  they  might 


MODI  IT.      LIOMITI. 

I  SUBSTANTIAL ;  it  uow  remains  to  attempt 
tr  classification  and  descriptipn  oS  ^e  ac- 
HTiAL,  or  tliose  which  mast  necessaray  be 
ged  according  to  attendant  accidenti  and 
mstances. 

£KD  OF   THE   FIRST   VOI.0HS. 
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This  book  should  be  returned  to 
the  Library  on  or  before  the  last  date 
stamped  below. 

A  fine  of  five  cents  a  day  is  incurred 
by  retaining  it  beyond  the  specified 
time. 

Please  return  promptly. 


